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*81 IMPORTS: 
Amazing 54-mpg 
Toyota Starlet 
PLUS 

Datum BIO'S 
talking 

New ski-gear 
designs for 
plus safety 



3 OLD-TIME PENNY 
BANKS FOR YOU TO 
MAKE OUTOF WOOD 



FLYA 
HOMEBUILT WW II 
THUNDERBOLT 

INSIDE: 21 PLANES YOU BUILD 
FROM PLANS a KITS 



HALF-SIZE P-47 



11 COMPLETE PLANS 



■ Solar greenhouse you 
can add to your home 

■ 4 new shop tools to make 

■ Modern hutch you can build 

PLUS: Play cubes, coffee table 
...and more! 



THE MYSTERY PLANE 
THAT ALMOST KILLED 
HOWARD HUGHES 
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Warning: I he S urge on General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 












All gasoline enli-freexes fight 
gas-line f re ess. 

STP Gas Treatment fights 
gas-line frees# an«f a whole let 
mere, it’s the Driver If Edge. It 
provide* more protection for 
your fuel system. Removes wa- 
ter that can frees* gas lines. 
Inhibits rust that can cause 
problems. Cleans your carbu- 
retor. And hoops it clean to 
aave you gas. 

STP doos it all. That’S why it 
outsells them all. 

Removes watertight* 
gas-ling freeze. 

Wfater gets into you r gas 
tank through condensation 
and, sometimes.by contam- 
ination at the pump. If it 
freezes in yourgas line.that 
could mean a stalled car. 

In oold weather, just one 
ounce could freeze up to m 
ten inches of gas line! \ 1 

But the special-action formula of 
STP Gas Treatment used! regularly 
works to protect against gas-line 
freeze. It su rrou nds water droplets 
and helps carry them through your 
engine. And the less water in your 
fuel system, the less chance of 
gas-line freeze . 

Inhibits rust 

Even a little rust can cause serious 
fuel system problems, it can clog your 
fuel fitter, or block your carburetor jet. 
This can mean 

hard starting, A 

plus stalling ““ * m 
and sputtering. 

But STP 
Gas Treat- 
ment has a 
special rust 
and corrosion untreated treated 
inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasoline plus water. But 
the bar on the right — the one without 
the rust - was protected by STP 
Gas Treatment. No wonder its the 
Drivers Edge. 



Cleans carburetors and 
keeps them clean. 

Normal engine heat and oxidation 
cause gum and varnish to build up. 
These deposits can clog openings, 
reduce tolerances and harm engine 
efficiency. 

STP Gas Treatmenl cleans your 
carburetor And works two ways to 
prevent these harmful deposits from 
accumulating again. First, it coals 



metal surfaces which works to pre- 
vent gum and varnish molecules 
from getting a toehold. And second, 
it surrounds these molecules with a 
stick-proof coating so they can pass 
harmlessly through the fuel system. 
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UNTREATED TREATED 

The carburetor sleeve on the left 
Shows fouling and deposit accumula- 
tion. The one on the right— the one 
that still looks like new- was pro- 
tected by STP Gas Treatment , Which 
would you want in your engine? 

Saves gas. 

A dirty carbu- 
retor lessens 
your engines 



I. 






efficiency, 
reduces 
mileage, 
wastes gas. 

But STP Gas 
Treatmenl cleans carburetors. Intake 
valves and manifolds, too. And. used 
regularly, keeps them dean. Net re- 
sults: improvedengine efficiency and 
gas savings. 

Get the Driver** Edge. 

If you demand more from your gas - 
andmorethan many gas anii-f reezes 
even promise - join the millions of 
smart drivers who demand STP Gas 
Treatment. Keep it on the job- 
every mile, every fill, every season. 
Because STP Gas Treatment 
delivers, Delivers so much more, 
the year round. Satisfaction g uar- 
anteed or vour money back. 

stp Gas Treatment does i* all. 
Removes water, fights gas-line 
freeze, deans carburetors, saves 
gas. Thatls why it outsells them all. 

’ This on* 
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Add a solar greenhouse 

Complete plans lor acding 
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New ski-gear designs 
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accessories lessen injury risks 
and add better central 



Old-time penny banks 

Mechanical banka made Ifom 
cast sron are rare an:gue 
treasures- but our plans show 
how to produce srme n wood 






The test flight that 
Howard Hughes failed 

His own errors and lack cl 
attention helped bring down 
Hughes'e secret XF -11 aircraft 



4 shop aids to make 

Work-savers you'll want 
for everyday use 



90 

119 



Automobiles end bikes 

12 Imports and Mold reports 
37 Saturday Mechanic: 

How to service 
MaePherson 

struts on X-body, K-body 
and Ford cars 
SO Car aink: 

56 The P M Garage 
6$ Detroit Listening Post 
71 New motorcycles: I he 
mo$t efficient machines 
on the road 

84 Driving the 1931 Toyoias 
. . . and the new Datsun 
310 

93 Driving the 1981 
Mercedes Scass 

1 0 6 Get the l ead ( gas ) in? 

Electronics, radio and TV 

64 PM Electronics Monitor 
82 What's behind the new 
digital dials 

109 The 400-watt midgel 

109 Read it like it is 

109 Tin -pan Apple 

Science end engineering 
46 Science Worldwide 
66 Ski lech lakes off 

104 Modern optical mil it ary gear 

106 Cat on hot wood stove 

107 Satellite view 

106 Like a bat out of hill 
1 06 Jogger s pacer 



Photography 

131 Photo hints 

Every month 

fiLLeflats 

16 Notes from the Editor 
25 PM Briels 
104 Tech Front Lines 



Shop and crafts 

26 Words woodworkers use 
32, 146, 167 Hints from 
readers 

35 New Now: home end shop 
44 PM looks at a super 
clamping system 
46 PM Workbench 
94 Old-fashioned banks you 
can make 

96 Ftoom to grow: Handsome 
addition for any house 
100 Dazzle everyone with this 
shopbuiit kaleidoscope 
102 Build these play cubes . . . 

easy as 1, 2, 3 
110 Workshop Minicourse. 

Using a sabre saw 
119 4 great projects to make 
for your shop 

Home and yard 

22 A ppliance Clin ic 
30 Homeowners' Clinic 
60 Add a ’’reminder" lamp to 
your light-switch panel 
107 Sun-run fan 
107 Rangefinder 

Boating and outdoors 

6_ A LQjuldao.cs 
78 New ba ck-c o untry 

adventure by snowmobile 
81 New Now for outdoors 

Aviation 

74 21 exciting new sports 

? lanes you can build 
he 'mystery plane' 
that almost killed 
Howard Hughes 
107 The wing's the thing 

Worth writing for 

Looking for more ideas and 
information? See page 151. 



ASA SERVICE TO HEADERS. Ptiput&r MpcftfrliL* publishes nuwswarlhy pr uduclfi IcchnKjMcn; Jinffl nriPNviir Jinrt IfichfiQlp^ic^l ’jfvpiGpinpnls n Lhn 

quahly and cnndihan nl rftabcnnln and iwwkmjnshp P^ffcif^r fcfpjrtsnifj rsnn^i aMyme fftpo hs4<My ^ aCphCMPlM of Or jftd sal* l u rci(Ofling Of 

m|nu4acluf«| pr^yds V 3(J^-bufH piO|KlS resiling pla ns puDiiflhrf 'H- IlM migiZiM 



|i[.'F> mi s, •"•-iiipubhihcd monthh' The H-i-pr"l ( ..r|Hir*inin 

±iU WvhL &Tlli iiEfnkL. NVm York. *..Y. LWJ'P.UAA, Sil^mp^win pncni- (jnrU-d &\Mlrr n nil 
Eknrwauana, 19JTT For m ypir; Ibr 1*0- JPTITK -BJ-W fnr Lhrw yrmn. Lunmlx xml xll 

«lhir -eaunlnta. a<>d in.r* fr-r . ... ' vhpt l im!nir+,i nin-uLaLinn purlxpcH px.:l m .1 Hxlrm. Llli_ 
h'fW Tort. N Y., nrr-1 K<x-k |h|h-,,I. $ 11. AulhnritPil u IMMflrtala rtiftil by [hr Ftwl orticr 
bt-Dfeli nirr I . bttiwx. i.ri.l f.»r - . ■ - -i! t-T ihipI itfw lii rxih. iLi'Kl^Li-rvil 1> w.-ufld -ClilS EftfeLtlT 
hi tht FW affiDr#l M^nr- n F Mfivrn. June 2u. I9M. ■■ I9WJ h> Thi- tk-irwl C*Tpar*lum, 
All np^ltn Pi-inl-mS in [ .SA. 

* 04 .TtM 4 ,TH: lhfxiH wnri F-rin - M 7 B Lhj FOfnJLir htahftniC*. PjtJ. Bas 100 * 4 . I>H M^tlfS. 
[iiwm BflRHl 

HMMMHUMMnVJCBi Fii|iilI.i - MrrkiniTFi MxjrHxir'ir will, upon rwMpL fium mi rc-idirir 
pfl r.'m>pi# 4 # r.Hii 1 1 r r-p- n p w ■ I ■ . +r riplii'h ucdi-r, uiidoribhr fU I A I Em £- fl>i. of llhIC ord-Nff ■*>■*!■ Ifr 



pr . ';>.!■ ■hpii > .pv 1.-l -, ir - . i-". -..I Lii : :ir I '• — ! i.I :--i r-. ■■ u-r k .!'."- ii j > 1 n I 1 ' 

| i.f .L'1; Vffki, If for Hn>r niwri Lh.ii iinml dana, |ml v-ill b# ELTumpUy rivLltird df till 
inw d^Tc that will Vnin youy aiiliirttptlnei, wnli a rcqAidU. fur my ftan her i tip -1 ructions yw 

imjU'.h'.h rimrumnif j-'j-uruhlfT. Flriir feddrrhhAll Wili h r.rd<JI 1-0 UP- it Tljpullir Urr1h«niri, 
P.O. Bux L0M4. Uw« Muinrl. I#WI. C«H5*k * Should you tll»f *") t prcJ-.l^m wiLh your null- 
Krimiun.p4c-.uc wrnc-aroill J*4n EIitp^. CuEfinm# r l»rvin« n^pirLmri-iL, F^yuixr Hrrhaa- 
iLi. P.O. Loc L0W4. De-p M^ncp. t«W. TVOphnni.: mi- J47-n4TO. SLiLir u r l'>w* rtiidenu 

€ All SO -U2. laTl. T-J U SiirC -qu irkML xpn-jri, plrup indai yuiis- rniLliH* Latwl m hra wntinR 
to m-orrrnvwi-np- you rf phimplium. «- Hr-Iivwal Iindrrp. muri bv PHinid IT If dit fl#h1 PffM 
pnnr l4ricpiTl(PQn ^n-xu iutf ronEihiMpd wrxvirr. 

u>a Etln uUMi . PUPUiAk MECHANICS . TOSTMASTRIt. Wmw 
fnf lUhKribtldn V PjCi. Ehu IDOAi I pend to 

* Ucp Stoirw-P. I N.IM0 1 1 [hi* Bilii rHin 



•?rdvha ft mud 1 Hi* 



JANUARY 3 



Downloaded and transformed by the Michael, UB3ABZ 



s 





Stevie is a perfectionist through and through. He 
records a song track by track. Plays it back countless 
times to check quality and performance. 

We felt we had a lot in common with Stevie, Each 
TDK cassette has 250 components, assembled with 
microscopic precision. There aret,TT7 check points for 
the shel I alone, TDK is tested under extremes of heat, 
humidity and shock. It performs brilliantly. Which is 
why each TDK package 
has a full lifetime 
warranty.* 

As we discovered, 

Stevie has been using 
TDK cassettes for years. 

Long before we asked 
him. For a perfectionist, 
that says a lot. 
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The Amating Musk Machine. 
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THE GUTS TO KEEP ON GOING. 




Tough. Impact' 
resistant housing. 



Variable speed 
tacking switch 



Model 7565 Jig Saw. 



Sealed gear case 
—keeps dust out 



Reversible 
antt-splintenng shoe. 



Full „ 
one-tnch 
stroke. 



Powerful 4. St- 
amp motor. 

All bait and 
roller bearings. 



If you depend on 
your toots for a living, 
you need Black & 

Trade Tbols. They're built 
from the inside out Every s 
from the most poverflil ni 
smallest bearing, is carefully e: 
keep working day In and day 
you're hard on them, the 
tough enough to take it We 
we torture-test them. We drop them, freeze 
them, heat them to extreme temperatures. 
We abuse them more than you probably 
ever will. And every one of our Trade Tbols 
has to stand up to that kind of torture or we 
wont sell it 



And besides all that toughness and dura- 
bility, you'll find our TVade Tbols have Just 
about every feature you'd ever want Like a 
one- inch, counterbalanced stroke on our 
Cut Saw for foster cutting and longer blade 
life. Or on our two-speed Belt Sander, a 
motor mounted between the pulleys to 
p atop rocking and gouging. Or hard- 
d helical-steel gears on our vertically 
adjusting Circular Saws for Cast, smooth, 
dean cutting, Plus powerful motors. 10- 
foot cords, tough, impact- resistant hous- 
ings and much, much more. 

So If you’re someone who cant cam a liv- 
ing without gutsy, reliable power tools. 
Stop in at your Black ft Decker dealer and 
take a good, hard look at our Trade Tbols. 



Blacks. Decker. 
Trade Too/s 





LETTERS 

TO THE EDITOR 



Call It Yankee ingenuity 

No smart Yankee would hold a buck- 
saw as shown on your October '80 
cover unless he wanted to take all 
the akin off the back of his hand! 

II. CKAlGlN BARTLETT 
BaSTHaM, MASS. 

He can't possibly saw enough 
wood for winter as he's pictured. 

EDGAR A PAUBRY 
ST CLOUD. MINN. 

The proper stance for using a 
bucksaw' is to put one hand on the 
top of the frame near the strainer 
and the other on the frame just 
below the blade. In this position, the 
operator is behind the saw, givsng 
him full advantage of a direct push 
away from his body and the ability 
to apply downward pressure, 

LLOYD A. WATTS 
PORTSMOUTH. RJ r 

Well, the Question seems to be at 
least debatable. The model pictured, 
a fonner lumberjack, contends that 
the underhand grip is acceptable 
when the log is small, an d the sow 
isn't cutting deeply enough to endan- 
ger the knuckles. It's just a way of 
varying your hand position to relieve 
fatigue. WV d id take pictures of the 
more convent tonal prip t but pre- 
ferred the pose that was shown. 

Space-heater update 

The article Space Heaters- How to 
Choose from Types iOa.Qet, 
'80) had some rather unfortunate 
errors Four years ago, Kero-Sun 
introduced a new technology of ker- 
osene heaters that are 9iL9 percent 
efficient— 30 percent higher than 
the figure given in your article. 

Kero-Sun has eight models with 
outputs ranging from 7600 to 18.500 
B.T,U-/hour— a much greater range 
than that stated. I hope you will give 
your readers an opportunity to 
learn more about our kerosene heat- 
ers, and how they are helping Amer- 
icans to cut their heating bills, 

WILLIAM S LITWTN 

president 

KERO-SUN INC 
KENT. CONN 

While the figures ice gave were 
intended to ripply to any particular 
brand of heaters, ice did obtain prod- 
uct literature from Kero-Sun an an 
aid in compiling our chart of itited 
outputs. In checking the literature. 



we inadvertently picked 
B.T.UJhaur as representing the 
high-end figure* This referred to ft 
Jo jeer- rapacity uml* The correct 
jnaximum output should hove been 
listed as IS V 500 B.T,UJhour. 

Our figure of 70-percent efficiency 
applies to vented kerosene heaters^ 
where some heat is lost to the out- 
doors. /f'w trite that undented heaters 
cun reach utmost l#0*percent effi- 
ciency because all of the heat is 
retained iiz the ruvm. 

Will the real Newt stand up? 

The article Robots Yo?( Can Build 
Today { page 16, Aug, '80) contains an 
error. The robot depicted in the low- 
er right-hand comer of page 16 is 
not Newt, contrary to t he caption, I 
am enclosing a photo of Newt, the 




Newi, ihe robot, as ha should have 
appeared, building * wood-block house. 



robot project I h ve been working on. 
for about five years. 

RALPH L. HOLLIS 
YOftKtttWN HEIGHTS, N Y. 

Sorry for the mixup* When you 
build a robot capable of checking pho- 
to captions, pleas f let ns know. 

Be careful how you use it 

In the Sept. *80 is-uie [Home Energy 
Guide, page 14$L Joseph Williamson 
advocates using polystyrene foam 
panels to insulate windows. The pro- 
cedure as outlined constitutes a 
safety hazard. Polystyrene foam is 



combustible and. when ignited, 
burns rapidly and gives off toaic gas- 
es in sufficient quantities to injure 
occupants of the house. 

Minnesota building and tire -code 
statutes permit the use of polysty- 
rene foam only if it is protected by 
Yfldnch plasterboard or an appropri- 
ate spray -on, fi re ^ resistive coating. 
The Fire Marshals Assn, of Minne- 
sota supports the saving of energy' 
resources * - . but in a safe manner. 

HUGH £> ETRAWN 
SECRKTARY'TREASURER 
FIRE MARSHALS ASSN- OF MJNN&SGTA 
HOPKINS, MINN. 

IVs, a wise reminder. Polystyrene 
foam, while excellent insulation t 
should indeed be protected against 
fire whenever used in the home. 
Readers should consult local codes 
for requirements m their areas. 

Results aren't all in yet 

[ am appalled! In A Fireplace i^cuJer 
Helps the Sun Heat This New House 
(page m p Sept '80), PM claims that 
the perlite insulation shown can 
attain an R -value equivalent to 70 in 
3 inches. ASHHAE rates perlite at 
between 2.5 and 23 R per inch. I 
know how ASHRAE got its figures. 
Where did you get yours? 

DAVE WHATLEY 
rNO ADDRESS GIVENS 

Firsts we were talking about ce- 
ramic insulation, which is different 
from straight perlite. It is perlite 
treated with sodium silicate, which is 
said to reflect radiant energy, Stan- 
dard conductive tests on insulation 
do Mtit take info aceow?tf this added 
factor. The manufacturer soya that 
tests made with the Frobeye I nfra red 
Scanner, which meaiia^s radiant 
heat lo&s, bear out its claims. 

However s some experts in the field 
do have reservations about such 
claims , Heat-loss tests performed for 
the Department of Energy showed 
the material to have an R-value 
approaching that for untreated per- 
lite (£.5 to SJ per inch). Other tests 
by the Canadian government pro- 
duced similar results. 

But these were purely conductive 
tests, rtof radiant. The manufacturer 
is currently working with the Na- 
tional Bureau of Standards and olh* 
trs to come up with a testing proce- 
dure that*# fair and acceptable to all 
concerned, W'e will keep readers 
posted on developments. M 
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’Tis the season 
to give 
something extra I 

Calvert Extra 







ALL OUTDOORS 



Best by test 

Gear to go afield and afloat needs to 
be particularly functional and rug- 
ged. Satisfactory sport— and some 
times your survival, as well — can 
depend on it. Every year we keep a 
lifct of items that have worked par^ 
ticutarly well— or badly— plus spe- 
cial places, good books and directo- 
ries, and new equipment we haven't 
tried out yet* but which looks prom- 
ising, So here are new additions. 




Waterproof Cano* Camp Pak hold* Shake- 
■pem 1 ! Mint-Rod, new Paak 1 lantern and 
glasses wllh Burke Snugger. 



some old favorites and a few duds 
from the past 12 months. 

Neatest new lamp we've tried is 
Coleman's Peak 1 Model 222 lantern. 
A lightweight brown miniversion of 
the big green standard model, it T s 
less than 10 inches high, burns for 
2Vi hours with the light of a 75-watt 
bulb* and is a companion to last 
year's excellent little Model 400 
backpack stove. It fits easily, we've 
found, into one of the Canoe Camp 
Pak waterproof boating bags made 
by Voyageur's Ltd, The Gardner, 
Kan,, outfit also supplies water- 
proof* inflatable camera bags, flota- 
tion bags, extra- light life jackets 
and various other canoe and white- 
water kayak equipment. 

For holding Ashing tackle* the 
best new box we've seen is the No. 
767 model from Plano Molding's 
extensive 44-choice line. The 56- 
compartment box can be opened flat 
or upright, has see-through, worm- 
proof trays, and is a particularly 
handy sise for travel, For reels, 
track down the £20 Fishing Reel 
Box, made by Suci Sporting Goods, 
Flinty Mich* With its foam-padded 
interior and particularly useful 
shoulder strap, it should make a 
good camera case* as well. And as 
you may have noticed, many tackle 
boxes with movable dividers are ide- 
al for 3fwnm elides. 



Worst luck we've had this year is 
finding a durable* readable* easy-to- 
wear pedometer to measure dis- 
tance hiked. A pedometer is a handy 
aid for outdoorsmen — but every one 
we've tested so far cancels its read- 
ing when brushed, is hard to read, or 
breaks far too soon. 

Under/over water photos 

For years, we've been looking for the 
perfect outdoor camera. Latest con- 
tender is the Nikonos IV-A. 

A couple of years ago we asked 
Nikon. ,l Why don't you put a meter 
for automatic exposures in your 
underwater Nikon os, where it's re- 
ally needed? 0 

We were told then that there is no 
necessity for a built-in meter* there 
would be technical problems, and 
it's not in the works. 

But here it is, and a neat, rugged 
and expensive package tS567 + plus 
$565 for its strobe Speedlight) it 
turns out to be. Shutter speeds now 
go from Vta to second, and if 
theac are outside the range of the 
lens opening, a red light in the find- 
er blinks to indicate that the aper- 
ture should be adjusted. A hinged 
back has also been designed to make 
reloading much easier. Four differ- 
ent lenfies are available, and the 
Niktmos flash automatically couples 
for correct exposure 

At S3 ounces* the camera is not a 




Newest Nikon, waterproof Wkonos tv-A, 
now -has a built-in automatic meter system 
that seta shutter tor divers, cutdoorsmen. 



flyweight when out of the water, but 
I for years photographers have ad- 
mired the great durability of earlier 
models. A new built-in grip should 
make the IV-A even easier to han- 
dle, You can obtain high shutter 
speeds for action sports shots by 
opening up the aperture. While 
there is no provision for bracketing 
exposures, you can change the film- 
speed setting for various effects. 

For the active sportsman— parti c- 




WITH * 
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ularly a mountain climber, sailor p 
white-water rafter or diver— this 
new Nikonos is probably the best 
choice around + “Is a future model 
likely to have a built-in motor-drive 
film advance?" we Asked Nikon. 
That's not feasible, we were told. 



Top ratings 

Best high-performance offshore 
boat for 1981? We predict it will 
undoubtedly be the 27-foot Squad- 
ron XI 1 P from Miami* 

Most interesting marine develop- 
ment: the OMC Sea Drive, with its 
new approach to applying power to a 
boat. 

Most helpful aid for camping 
meals: Greet £ Cookhtg Outdoors, a 
Bantam paperback by Gate and Bev- 
erly Holsman. And the top flavor 
enhancer for outside or at home: Try 
the 40-pound-capacsty Smokehouse 
electric smoke cooker from Mirro of 
Manitowoc Wi&, 

Neatest chef-knife set we T ve seen 
for the camper is the Kershaw 
BLade^Trader from Kai Cutlery 
U5A t Lake Oswego N Ore. The Camp 
Kit set fits a carving* bread knife or 
saw blade interchangeably into a 
rosewood handle, while the deluxe 
model adds frozen-food, boning and 
dicing blades. 

And if you don't wish to be both- 
ered with carving game birds or 
cracking shellfish while camp-cook- 
ing. Sportsman Scissors are conve- 
nient poultry shears that are new 
from Normark in Minneapolis, the 
importer of the famed Rapala fish- 
ing lures and knives from Finland. 

Best outdoor wear item of the year 
is Red Ball’s waterproof Dry-faat 
insulated parka* Combining the vir- 
tues of really rainprooffouLweather 
gear with the warmth and light 
weight of liberfilMnsulated cloth* 
ing, the hooded jacket doesn't get 
brittle in the cold, doesn't leak* and 
keeps you comfortable, 

Outstanding new RV: VW Vana* 
gem Camper. VM 
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Now NRI takes you inside the 
worlds most popular microcomputer 
to train you at home as the § 
new breed of computer specialist! 



NRI teams op with Radio Shack 
to teach you bow to use, 
program and service 
microcomputers. ..make you 
the complete technician, 

Ills no longer enough to be just a 
programmer or a technician. Ulih micro- 
computers moving into the fabric of our 
iiws (orer 300,000 of the TRS-80™ akme 
have been sokf), interdisciplinary skills 
are demanded And NRI can prepare 
you with the first course of ns kind, 
covering the complete world of the 
microcomputer 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hand* Oniy NRI grws you both kinds of computer and equipment come as part 

wane, enabling him to design simpler, more training with the convenience of home of your training for you to use and keep, 

effective programs. And, with advanced study: No classroom pressures, no night Send for Free Catalog... 

school, no gasoline wasted You learn at So Salesman Will Call 

your convenience, ai your own pace tel Gel all the details on this exciting 

you're always backed by the NRI staff and course in NRIs 6ee, 100-page catalog. It 
your instructor, answering questions, giving shows all equipment, lesson outlines, and 
you guidance, and helping you over the 



programming drills, the technician can 
lest and debug systems quickly and easily 



"Malm 1 Delink'd TR5-ftO c^mpuTcr. tnmlfflDfizfd 
■Dll-ohm CDdtT, distal firqurar] Eunalcr, 
udlbt Nil Dticovcry Lah wrhb hundred* afleiis 



tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiment and demon- 
strations as the very foundation of your 
knowled^ teu don t jus: program your 
computer, you introduce and correct faults 
..watch how circuits interact . . . interface 
with other systems.,, gam a real Insight 
into its nature. 

You also build nest instruments and 
the NRI Discovery 3_ah. performing cw 60 
separate oq^riments in the process, You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in- 
formation they give you. Both micro- 



facts on other electronics courses such as 
Complete Communications with CB. TV and 
Audio, Digital Electronics, and more. Send 
toda y no sal esman will ever bother you 
Keep up with the latest technology as you 
leant on the world's most popular computer. 
If card has been iced, write to: 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D C 20016. 
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cars were so low they were touching 
the track and the fortunes of Amer- 
ican drivers were also at rock bot- 
tom. At the IL3 + Grand Prise in Wat- 
kins Glen, N.Y., in October the last 
race of 19304 we watched Mario 
Andretti pick up his one and only 
point of the season, finishing sixth 
in the Essex Lotus; earlier, young 
Eddie Cheever went out after £1 
laps, which gave him an 18th-place 
finish. Mo points. But this is interna- 
tional racing and there's a lot more 
to the show than rooting for the 
home team* 

We were dazzled by Bruno Giaco- 
meJIi’s performance in the Alfa Rc^ 
meo 179 V12* but Alan Jones won the 
race in his immaculate Saudi Wil- 
liams FW07; he had already clinched 
the 198 0 driving title at the Canadi- 
an G + F. 

When and where can you next see 
these extraordinary cars and driv- 
ers— without leaving the country? 
March 15th at the ILS. Grand Frix 
West in Long Beach* Calif. 

New Cobra kit 

If you can get your hands on a big- 
block Ford 427* do it now, because a 
Connecticut company has just the 
package to wrap it in. E.R.A/s 427 



Clone of Hit Shelby Dobra cornea In hH 
form from E.H.A. Replica Automobile Co, 

SC is the spittin 7 image of the origi- 
nal Carroll Shelby Cobra. The de- 
signers say you could have it ready 
for the road in 125 hours. We've seen 
it T and it ? s a gem. The kit (minus 
engine and drive train) is £11*500. 
E.R.A. is at 608-G12 East Main St,* 
New Britain. Conn. 06051. VH 



Plywood on wheels 



Huai Ter is a wood- 
bodied do-it-yourself 
design I hat uses 
Austin Mini 
mechanicals. 



His prototype, shown here, is not 
the $3000 stripper model, though* 
reports British journalist F, Wilson 
McComb, who checked out the car at 
the London show for PM: Seats are 
leather, instruments are solid-state 
digital readout and all trim and 
accessories are fiist class, as befits 
an auto show car. The Hustler may 
not be the fastest, aafest, most glam- 
orous vehicle ever to set wheels on 
the Ml motorway, but in a world of 
shrinking resources, sky-high car 
prices and ever-increasing petrol 
prices, at least the ingenious do-it- 
yourselfer won't need the bus. 

Skirt watching 

To see what shape the skirts will 
take this year and how popular red. 
white and blue will be, you'll have to 
journey to Buenos Aires later this 
month- Not for a fashion show, but 
for the first race on the 1981 Formu- 
la One calendar, the Argentine 
Grand Frix. Last year* the skirts 
along the sides of the ground -effect 

Made Andretti score* hi* only point of 80 
season in lest doe wttti Lotus at Watkins 
□Ian; looks Ilka he'll loin Alla tor 81. 



The British are not exactly rushing 
back to wood as the beat material for 
motor-car construction, but for one 
Englishman it's the stuff that 
dream cars are made of. The 
materials list for his Hustler in- 
cludes two planks of 1 * 5-inch ash, 
each ID feet long, for side members 
and several sheets of marine^grade 
plywood for body akin— and for 
matching wheel covers. 

Designer William Towns foresees 
the end of an era of affordable per- 
sonal transportation (already the 
average new car in the United 
States is selling for over 19000), and 
the need to recycle used auto parte- 
So his car is designed to be easily put 
together with a kit of parts— win- 
dow frames, glass, hinges, struts, 
lights i wipers and so on. Towns sells 
the kit in England for the equivalent 
of $1500. A builder also needs Mini 
mechanicals, which are to the 
British what VW Beetle chassis arc 
to do-it-yourselfers here: ubiqui- 
tous. Towns says with his design the 
home builder can put a 60-mpg car 
on the road For less than $3000. 
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LIGHTS: 13 mg. “ter" 1.1 mg. niealiru. 
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A uto SdJtPra have a tough assignment. On the one hand, they must 
know— and tell readers — all the tricks for saving gasoline. On 
the other hand, there's still that visceral excitement of racing to write 
about, PM ’a Tony Assent showed a fine sense of current priorities 
when he co piloted a Mercedes to afirat prixe in a gas-mileage contest 
tpage 93), then came in sixth (below) jn a speedway event. 



Th* man behind ths 
meek le Auto Editor 
Tony Assenzs, who 
Is seated in the For- 
mula Ford that ho 
drove at Ontario 
(Calif.) Mote/ Speed- 
way. The event wai 
the Motor Spoil Me- 
dia Challenge, orga- 
nized by the British 
Retinol Of Mnhy 
Racing, All contes- 
tants were aulc writ 
an and tdltori. 
Tony reported that la 
thin flrel running of 
what will be an an n Lh 
el event, several 
drivers wound up 
out in the w-neds 
around the track 
Next year: We il he 
better.'* 



TOP 

LOADED 



i Basoartd top load 
in one slim, sleek 
antenna 

i Double toad spurs 
extra performance 
multiplying signal 
in all direction s 

■ Ppwer up gets over 
neart>y Interferences 
. . .Powerdown 
ensures lowSWH 

* ■Tall and straight in 
the saddle at 
highway speeds 

Available with 
magnetic mount 
or trunk Eid 
mount 



PM writer Charles Barton appears hero 
as a Navy captain commanding a "Ty- 
phoon Tracker" Squadron on Guam. 



The story on pegs 90. which brings 
to light little-known detail of How- 
ard Hughes's XF-lt reconnais- 
sance airplane, comes to lis from 
Charles Barton and is adapted 
from Barton'll new book (due from 
Aero Publishers in May) on 
Hughes and his giant flying boat, 
familiarly known as the Sprues 
Goose, Few writers might take 
the legendary Hughes to task for 
technological failings during a 
test flight, but Barton knows 
whereof he speaks At left is 
Naval Aviator Barton on Guam as 
comm andor of the N a vy A i rborne 
Early Warning ('‘Typhoon Track- 
er 0 ) Squadron. Barton's squad- 
ron flew the radar-domed version 
of the Lockheed Super Constella- 
tion— an aircraft type familiar 
to Hughey who occasionally used 
to 1 ‘borrow 1 ' one from TWA (when 
he owned the airline). JVfl 



Sharpest Shooter i 
on he Rangel. 

SHAKESPEARE’S 

Double Barreled 

TWOIOAD 

fiberglass 
CB antenna i 
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with 

^ mm C^nwrq flltHlifd 

UBV J 35mm phologrripfiy 
I* M is as easy as adding 
pj youf camera for excilmg 

. — I close-ups of your favorite subjecis 

C ELESTRON telescopes and telephoto lenses ate compact and 
lightweight The modern Gelestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under clear, dark, steady skies, the amount of detail seen through 
Celestron telescopes borders on the fabulous As a daytime 

1 telescope, see or photograph ships, planes, wild- 

life and people at incredible distances with com- 
J pieie clarity. Apertures available from 3-1 12" to 
14" priced from $295.00. Celestron also has a 
full line of binoculars of astronomical quality 



Send 52.00 lor 22-page full color 
catalog on tiow to select and use 
a Ceteslron telescope or selephoto lens 



Ci u*1«-hanu 
pel u£ ihlv 



(DEALER INQUIRIES INVITED) 



YOU CAN TAKE IT WITH YOU 



CELESTRON INTERNATIONAL 2&K Columbia 51 . Box JSra-PM Torrance, CA S0553, USA 

31 32H-9560 



NEW FREE BOOK 
DISCUSSES 



HOWTO 
SELL YOUR 
INVENTION 

Do you have an invention you intend 
offering to manufacturers on a safe or 
royalty arrangement? If bo, by all means 
write For our free booklet as a guide, 
whether you do it yourself, or employ 
us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

■ How to Describe Your Invention so 
Manufacturers will take Notice 

■ The N*xt Step to Take if a Munuluc- 
turer Shows Interest 

* Approximate Royalty Rates Manufac- 
turers are Currently Paying 

* If Your invention ia Sold Outright 
for Cash 

* Or . Part Cash , Part Royalty 

* Submitting Your Invention Before 
Pa Un ting 

Qnr reason for giving away information 
we've gathered over our 2fi years in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promoters, 
developers, brokers. Ours is u technical 
service of writing descriptive materia Is 
for your invention and selecting the right 
manufacturers who potentially should 
be interested in it. The materials we 
prepare an? your property. 

we are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney, 

But back to the booklet .We wa n t you as 
a client but only if, after reading it. you 
think you need us. Otherwise the book- 
let will show you how to do it yourself. 
So use the coupon below' or call us 
Toll Free. Well rush the booklet to you. 
No obligation whatever. But ptea&e do 
not send models. 

REFERENCES: Ypur own bank, 
attorney, or Chamber of Commerce. 

Mail this coupon or CALL TOLL 
FREE 000/937-] 133 > Ext- 51 lit Ohio 
CALL Ext. 51 Mall the 

coupon or call today. 



MAIL THIS COUPON 



| Mr. K O Kessler, President 

I Kessler Sales Corporation, 

Dept. D-51, Fremont Ohio 43430 
I FU’afcw- mail of your FHEE Ltook- 

| let. explaining how to go about pH Unit my 
- invention It ia TjntffrrstnoU ibat this does 
■ nut chi i^-pt.-e TO* in any way to us* 
| your service 
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NTS HOME TRAIMN6 INVITES YOU TO 
EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
S1ATE-OF-THE-ART EQUIPMENT YOU 





ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It’s the 
perfect opportunity 



NTS’s 

Master Course in 

Microcomputers includes the NTS/H EATH 
H-89 Microcomputer (#1 above) . It 
features floppy disk storage, k smart" video 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 
included. 

The NTS/ Rockwell AIM 65 Microcom- 
puter (#2? is included in our Microprocessor 
Technology Course. It’s a single board 
unit featuring an on-board 20 
m column alphanumeric printer 
WJ with 20 character display. This 
6502-based unit also has 4K 
W/ RAM memory, expandable, 8K 
W/ monitor ROM and 8K advanced 
W/ BASI C i nterpreter on ROM . 

W? And in NTS’s Master Course in 
W Electronics and Industrial Technology, 
you’ll work with the NTS/KIM-l 
Microcomputer (#3) . This unit features a 6 
digit LED display with an on-board 24 key 
hexadecimal calculator-type keyboard. It's a 
6502-based microcomputer with IK of 



for you to learn BASIC high 
level language programming and 
assembly language programming. ™ 

It's also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you’ll 
encounter in the field. We believe this 
makes your training a lot more exciting 



and relevant. 



RAM memory, expandable. 
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HOME ENTERTA 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it’s no wonder. You bu i Id and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you’ll train on 
an NTS/HEATH 2-meter FM transceiver that 



NMENT 



you'll also build and keep. 

And becausewe re NTS, we include an 
array of state-of-the-art test equipment— 
including digital multimeter— with most of 
these programs. 




AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS. you'll utilize “shop-tested 11 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope* You'll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment, 
tour course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-testing-purging manifold set. 




HOME APPLIANCES. Here's an excellent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS's amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the f ield(s) of your choice. 
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■ NATIONAL TECHNICAL SCHOOLS Depi 201-011 * 

■ 4000 South Fjguoroa 51 reel, Los Angeles. CA 9003? 



Please send FREE color catalog or course checked below 



Name . 



Address 
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U communications Electronics 

□ Digital Electronics 

□ Industrial technology 



□ Color TV Servicing 

□ Auto Mechanics 

□ Air Conditioning 
p Home Appliances 



Stale Zjp. 

□ Check it interested in GX information, 
p Check if inieresied ONLY in classroom training m 
Los Angele s. 



AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 

NO OBLIGATION, no salesman will call. 
APPROVED FOR VETERAN TRAINING. 





APPLIANCE OINK 

QUESTIONS ANSWERED 



Garage-door opener 

In the Apr. r S0 issue we discussed a. 
remote-control garage door that 
wouldn't clone ("Remote Gitrnge 
Door" page M), Robert Rasmussen 
of Ludingtan, Mick. r offer# his solu- 
tion to a similar problem: 

'T found the trouble in the wired 
remote pushbutton. The contacts 
were feathering — that ia. they were 
so close together that a little vibra- 
tion would operate the opener in a 
very erratic way. 

M If you examine the pushbutton* 
you will And that the stationary con- 
tact iaone of the screws under which 
the wires are placed. 1 fixed my con- 
trol by replacing the pushbutton. 
You might simply put washers un- 
der the screw." 

Llnty clothes 

My 19fi5 Kenmore automatic washer 
model NOr Cl 1 0.5i050 still functions 
melt, although it rfo tty* H it ft eyrie# 
with a considerable amount of noise. 
Hou'ewr, the lint filter has complete- 
ly stopped narking. The filter is per- 
fectly clean and the hose to r he jitter 
is chan r but throughout each wash, 
the filter remain# absolutely dry so 
the tint clings to the clothes. Could 
you please tell me what action to take 
to get the filter functioning again?— 
Steven Provender, Burlington , Ont. 

Your problem is in the recirculat- 
ing water p Um p L The original pump 
was made of a white metal material. 
Over the years* detergent and 
bleach used in the wash water have 
eaten away at the lower impeller 
and possibly the housing of the 
pump. Thus* the water no longer cir- 
culates through the lint filter as- 
sembly. 

The new replacement pumps are 
made of a plastic material that 
makes them resistant to bleaches 
and, other laundry aids and also 
results in quieter pump operation. 
The part number for the recirculat- 
ing pump in 21)0-532(19. It's available 
from Sears Simpson Ltd., 222 Jarvis 
SL, Toronto. Ont. M5B 2D&. The cost 
is $18,55, but cheek to make sure the 
price hasn't changed before you 
order. The labor and trip charge to 
change the pump is about $40. 

Toaster sensor 

l have a Sunbeam self-towering 
toaster. I'm not having any problems 
with iti but I've been f rying to figure 
out what it ia that senses when the 
toast is done and what cause# it to 



rise. Can you help out l — A, 

Penington Sailer, Pipersville t Pa. 

This is generally how moat toast- 
ers work: When you put two slices of 
bread in the toaster the slot marked 
,k one slice 1 ' will depress the trip 
lever, causing the trigger level as- 
sembly to close the contact pointS- 
The elements will then heat up and 
the expansion of the center element 
wire will allow the bread lifter 
assembly to go down slowly under 
its own weight. 

When the moisture has dried out of 
the bread, the thermostat senses 
the heat. This will cause the thermo- 
stat blade to snap to the "off 1 or 
open position. Th tn h as the elements 
cool, the wire in the center element 
will contract and force the lift-lever 
depression bar down. This in turn + 
forces the bread lifter assembly to 
slowly raise the tout. 



Extravagant miser 

/ have a Whirtpoolautomatic washer 
Model LTA-8805 with a Suds Miner 
system. During the pumping action 
of the soupy water from the washer 
into an adjacent laundry tub, some of 



COIL SPRINGS OPERATING LEVER 
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the water is expelled through the oth- 
er drain hose and into the sewer, t 
have replaced the water-cycling 
valve. The valve seems to be function- 
ing properly „ yet the problem still 
exists, should I do to save the 

water from being pumped into the 
save r ? — Will ia m Nixo n, Pitts- 

burgh. 

Sounds like your problem ia in the 
newly installed water-cycling valve. 
The valve is bypassing the water to 
the wrong discharge port, To cheek 
the valve, you'll have to remove it 
from the machine* 

Check the upper spring for suffi- 
cient tension to close the suds. port. 



1 J T-SOLENOlD 
' BUDS PORT ^ h — p 1 ■ 

L t 

INLET PQHT V DRAIN PORT 

Water-cycling valve in washer drains soapy 
water inlo an auxiliary tub for reuse. 



Check that the solenoid travel is suf- 
ficient to allow the operating level to 
seat the diaphragm at the suds port. 
Next check under the diaphragm. 
There may be foreign particles in 
the valve keeping the diaphragm 
from seating properly. Take the 
valve apart by removing the screws 
which hold the two casting halves to 
the diaphragm. Check the castings 
for a cracked or defective seat. 

Paint for microwave oven 

Me are. the owners of a General Elec- 
tric Jet 90-001 ynic ret wave oven that is 
rusting badly inside, along the bot- 
tom edge where the glass plate rests. 
In fact, it is almost rusted through in 
spots. General Electric sells an ex- 
pensive special paint to repair it. 
However, J wo fide r if you can suggest 
a cheaper alternative . I thought of 
trying both epoxy and heat-resistant 
paints, However, Tm worried that 

paints might emit torie or cot i- 
/itrtttiti EffccTt the oven is 
operating. Td appreciate jyoitr 
Jftffp . — Bill Huston, Abilene, Tex. 

The paint on your GE microwave 
oven is a special FDA *ap proved 
paint designed for application in a 
food oven. It is nontoxic and is the 
only GE- approved paint to be used 
in the microwave -oven cavity. The 
paint is available in a spray can, 
part No, WB64XS00&. 

Sand the rusted area below the 
glaas plate down to bare metal to 
determine whether there are any 
pinholes or deeply grooved slots in 
the metal cavity. If the rust has 
destroyed the metal to a point where 
you can see through the bottom, 
have an authorized service repair 
facility replace the oven cavity. 

If there is only surface rust, sand 
the area well. Coat the metal with at 
least two coats of the special paint to 
retard the rust. After the paint has 
dried, apply a bead of RTV sealer 
(GE part No, WX6X100) around the 
lip that holds the glass plate in posi- 
tion. Next, insert the plate and wipe 
away any excess sealer from the 
glass. This action will sea] the glass 
in the cavity and minimize chances 
of moisture getting under the plate 
to cause further ru3ting. Ml 



It you flave a question about aft y flppJi- 
fince. send if !□ AppJranca CbnrC, FOpufflr 

Mechanics. 2JT4 West 57th SI., IV#* Ymk, 
W. V. 1 0015- Sony, hut Jette/j cartrtfit b* 
snSwMtd indKWdUfrffy ProNsrna of wid» 
intci&tt w ill ba (fraCU»S*d in this column. 
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there ought to be 
4 against 
blah cigarettes j 

Well, there is one. 

Its the KOOL law, 
whereby every cigarette 
has to deliver a sensation 
so refreshing that it goes 
beyond mere tobacco 
taste. Every KOOL does, 
even ultra low ! tar' 

KOOL SUPER LIGHTS. 

So, abandon those dull 
cigarettes and C'mon up 
to KOOL. We rest our case. 



KOOL 



Low Tar ‘ KOOL MtLDS 



Ultra tow 'tar' 

KOOL SUPER LIGHTS 



th®|est 



u n 






ar° 



Supaf Lglni King?, t mg "iiL-'" H7 mg fuconno; M il its Pin-i>s.1i ng, 
V. 11 mg, rwtiiae a?, .par cigarette by FTC method. Filler Kings. 
1C mg. "lilt". 1.3 mg. oiauint Hr. per cigarette. FTC Report Jan. 'CD. 



Waffling The Surgeon General Has Determined 
Thar Cigars lie Smoking Is Dangerous loYour Health. 





mm fix Jm Jt 1 f 



"Thrill someone this Christmas 
Give Lord Calvert Canadian 



LORft u>a& 

CALVERT CALVERT 

UUUAW r«VW» 



M IhU 






BRlH 




The impersonal touch 

If you’re in Coffey ville, Kan,, and walk up to 221K> West 8th St., 
knock on the door and ask for a Swedish Parlor Massage— guess 
w hat you get? Wrong, it's not the lady. Parlor Products Inc, has 
given the world a fully automated massage table, covered in a wide 
variety of Naugahyde colors and available in coin-op or noncoin-op 
versions- We have no further comment. 



PM’ft Whatsit 



This month we decided that you can t wm 'em 
all. If you have no previous knowledge of this 
contraption, and can sell divine anything 
more about it than its basic nature as a con- 
veyance of some kind, go siraighl to the head 
of the class. Most of you, we re betting, will 
soon turn to the answer (next page) in sheer 
frustration - 






Sony, folks, bwi this is what rivetbods look like these 
days. This one supplies remote ui/fages up dong the 
Kuskokwim River near Bethel, Alaska, and wets designed 
5y Hotter Systems Irtc of Media. Pa. The craft's weight is 
supported by fon-fed ofr under the hover skirt, and the 
Ooodyeor-tired drive wheels mounted forward and aft. 
are primarily to odd maneutrerabiftty /Jodt of which is on 
inherent bugaboo r/t free hovercraft of all sizes), 



Waitin' for the Robert E, — 
surety you Jest! 



R.I.P. is o-u-t 



Apjwently the need for personal expression has spread from bumper 
slickers (‘‘Warning: 1 brake for hallucinations’ ’j and T-shirts ("‘So 
many women/so little time"} to burial monuments The New York 
Times recently quoted Cliff Anderson, executive director ot ihe 
Washington Slate Funeral Directors Assn, as say mg. ‘Funeral di- 
rectors aren't shocked by anything any more/* 

One of the things that opens up headstones to free expression is a 
new etching technology that uses a rubber stencil carrying a de- 
sign — decorative motifs, lettering, even portraits of the deceased. 
Thii is placed on the stone, which ihen moves on a conveyor belt 
under a sand-blasting machine which cuts the design through the 
stencil . 

Some morticians venture that more expressive monuments are a 
sign of nervous times: others say it’s simply a throwback lo the 
Colonial era, when a person's profession or special skills were often 
a part of his epitaph. 
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Whatsit revealed 

This unique vehicle was cobbled up from cm old, 
narrow-gauge steam locomotive, Caterpillar tracks 
were fitted: rubber-tire guide wheels were set out 
front beneath a cozy little shelter for the steersman 
{kept all the comfier with heat from the nearby 
boiler), A second crewman stayed back in the cab 
and fed the firebox. The ng was used to drag loaded 
sled trains out from Maine lumber camps. It can be 
seen at the Owls Head Transportation Museum 
near Rockland, Me. (special thanks to PM reader 
BoJb Whittier of Duxbury, Mass.) 




Retirees Nakis (left) end Fewver pore carefully ever an old Air 
Force EM7 operations manual . , . 



Tups for the B-4 7 



At one time, the U.S . Air Force fielded more than a thousand 
B-4? "Str^tojet" bombers as its main strategic air arm — 
capable of delivering the explosive equivalent of more then 
60 billion tons of TNT. When it first flew, late in 1947, the B-47 
both amazed and dismayed the Air Force: its performance 
was so hot, nothing in the fighter area — on either side of the 
Cold War — could touch it. But by f365, the 4? ivas totally 
phased out of the Strategic Air Command's bomber fleet, 
replaced as the Sunday Punch by the larger, rangier 0-52. 

Most Stratojets were put in mothballs In the big warbird 
graveyard at Qavis-Monthan Air Force Base, near Tucson, 
Ariz. By 1979. there was only one left in anything ilka trying 
condition, old No. 53-2104. The Air Force decided to give the 
plane to the Puebto, Colo.. Air Museum, interestingly, it would 
be far cheaper to bring the six-engine bomber up to ftyabie 
Status and let it make one last hop. than to knock it down, truck 
it to Colorado and reassemble it. 

Pete Petroski of Tucson’s Desert aire Parts made the win- 
ning bid on restoring 2 104 and getting it out to the museum. 
Onty problem was that B-47 pilots were not exactly standing 
in line. Petroski somehow managed to find two of them in the 
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, , . before the Iasi Slratofet High! leaps off, 

Tucson area, retired Air Force Col. George Nakis and it. Col 
(USAF re 1} Robert Fawver Between them — 7000 7 flying 

hours. 

But it had been literally years for both — and 2 104 was 
vintage 1953, welt over voting age. "We would have liked a 
refresher flight with a check pilot, " nakis allowed, but mere 
aren't any around. We had to be out own." 

Nakis had kept a set of Air Force B-47 operating instruc- 
tions from active-duty days. They pored over it, and when the 
lime came, he and Fawver lifted 2 1 04 oft the Davts-Monthan 
runway at 123 knots, book speed for her weight, and bant her 
east for Pueblo. 

So the sun set that night on me fast flight of the first instru- 
ment of "massive retaliation" — a type of aircraft that had 
amassed some 1.8 biition miles over 3.5 million air hours. 
Asked if there had been anything wrong with the flight, retiree 
Nakis nodded somewhat wistfully "Tes." he said, "ft wasn't 
long enough." 




, . . and give old No. 2 HM a walkarountf , . . 






World's First and Only 
Solar-Powered Watch* 

Guaranteed to outperform any watch sold 
today. . . or costs you nothing! 



The Sun watch ; acclaimed as 
the most accurate, most 
versatile, most rugged 
watch ever made. 



Thane f**1ur«* mike at] Bihar 
wale ha* ab»)ata; 
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Spue* i|b icsuruf 

Njw faii’J firm wflFfy about acouraiT again Brans# 
ilia u!lIl Wlil hurp mu jij LLiiiui Lir ilia real uf yuu r 

HI a EAeninUs hf wtthta 1 mc pa? manih 

SoUr t|t feiltEiBney 

Mlatetore soUt cilia a ul statically aaiven nuilflll 
daypg^n or pnLiavr buiib bghi tola uubli *D*rgy lot 
HDraqi The sclar Cais la=i virtually lorevar 5b you =1 
never repeal a wulch Again 

Prtgfltnmld far flvBr a Elfitury 

bulli-in computer an i chip will nlwiyg display ih* 
correct nm* datd ajid nan IP. Also II iutDtr’jsicilly 
adjust the waloih calsiittar 'cj long anC short months 
?s£p years and Ms programmed unlll iha vnarjiuni 
Easy lo reod 

Tie natural side view display lelr you t*11 lh* HIM, day 
and data wLl h^siil iwEallng ydili arm tola an unCOmlpTi- 

ablo ponllun 

Mumhors always viliUl 

Fuur varying hgbr IntHnslIIes are bull] Into The viewing 
display tltowtog irur 5'unwaich io sdfuti tuiGmaij«Uy 
Tn any LiqLl This means ynu can always read It. fcvfln 
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ID Display IuheIidhi 
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Exlrtme accuracy 

Unlike ether eLecI runic walchas jjtng Tuned cryslBds La 
cffrttral timing accuracy Iha SuhwaTth iDcuipcrales a 
ynJqoE programmable- mlcmc$Tcpi[ synlh.Esissr Ed 

m tku / to* lirji w*icb lo hLitnry (hit la mum io Iw 
than t wennd y*r memto Thai t 5 limoi m&ro ncniFSia 
Ih^D the islufll guertr Ac-glnm 

Tka Powtr Sflurce 

Tiny silicon pc-wpr :e!;e which «t# consUnlly bwing 
ene^Lied bv naty?*! sunlight diylLfht df alti Ordinary 
Ughl tiilh kfp; I he SuhWa'di energy Blorage system 
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Tha mail indeilruchbt? wmlck in Ihl World 
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maguEUc silde hars adivtte aii hnctlm With Sun- 
wiichs e r elusive pErrr.araallv EBeisd Lexan rnodiill, 
IhUFB are no U rLa^B a? slu'.s in 




Skick 

Yr r if can cruh H IjiEd- b rug-sur!a.:ed hticlt wall at % 
mjih wjih do DoticMblt ^tatl Wee i u wiulE doing 
heavy yrurJt oxardso or ana atranolluS iCU'«1lY 

Timplratin rBsiritonl 

?yt Sgnwsleil in hosljng water tar 3D minutes, 
2fbo!® ii la a block nl ic# lar a yn&r Detrsnu tampara- 
Curss Wdl out damage yenr SuilWiTch 

Pruu un miatanl 

Than am no air spaces Lotlde tbs Scnwaich There - 
fare it is nol suscsp-llhlo Ec JiTgtl fir*i*UffiS Siich Ut 
might be Eocoornerad dhint^ to greal depths 
Th> yarlvci watch isr a lilati ma 
Imiglru spill sacood stcuracy iaj inn msi ol ynui b in 
Sun watch Ls a virtually Jidealrtsclllllt fafllUliMty 
siyLed sjaie-ege IlitiOpJece end TEti aVaJlable In rbrefr 
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sleEl Land with removable I nis and adjustablE cicsp 

Mi4a in (ha Unitai; SUn 

The Sunwalch dflslgned Iw Roger HlflW wbs being 
worn by iti inytmor iwiry i yiir bilors Uw hrsi 
itjecEttmic digital witch wn n^n evuUbli « ihi gun 
era! public Slhce Ebst Time mneiaoE engineering bthIu- 
aiLcns and design LmpmvEruents haia be eh rnada an 
i he Sunw-dEch to LncarporaEe the latest in digital micro 
drcull and solar power Technology Thus Iht BiLDwalch 
idday repi^senre slate-uE Oti ati eIbcituuIcs lootmeSogy 
Ei 1i built is the sa Urn rigid standard:; pr ad Iced by the 
manotexturer !n crealLng scghiEllta'Ed compulor mlcfo- 
circuits IDT Tjle U 5 Eawrfimtinl and Oihlr ma|or 
users ef the^e ccnnpor.mlE 

* A wori absul nth or SaLir Witchoi 1 

Roger RteW designer nl 'he Sonwglch, Jtules 1h*E 
lhe^e Ls na atber cumplelely salai pawEied walch On 
the markel Today Claims pi idar pnwEi by nthll walch 
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cell Due to their limited eLze Ihase cells can be pr even 
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in o^nrndlug lh« HI* of a wa'ch ballury For ihls ruason 
all nlher sn- called solar Wtlch.es musl have Te place - 
obit heMdrlBO The Sunwasrhs power srcracE syslam 
hnwrver tmd niwr U uhauged and is., id led pEime- 
nenl]y aeaLed In wllhsland abuse and iheekmenls 
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tenon 



chamfer 



rabbet 



groove 



Us-e STflAT E -CUT CuTUftg Guide wiih 
any ports b>e circular zaw |ig sav- dt 
router Eilandi ta B'6", r&ducei Id 51" 
fpr itiorl cuts and portabilny C Ism pa 
IP panel mg. dPPss and tithe* ipud wtirh 
Rip A'n.8 a heels down tne center, trim 
1/16 oil a dopr MoXe prec-a^uti 9Q^ 
cuts tapers, angles -Jddos. t>eveii 
pro ov&s Unheal abl e tor s t or -n q w.ik- 
board Guides Liiihly nmro Hdftf S hew 
Ihn tlurdy •lumlntirn t»l Hfpriis. 



(1} Paten-led counselor (oinfl and aligns 
(2} two tl guide a eel Ions w«lh Tour se'i 
screws [5? C-clamps (4] a'tach guide ;o 
wo-rk Tool roiJows guiding edge til 
Clamps and uiea^aJed msiruehona mci 
IT fiol available at your Local deader 
send only £ 15.95 pi ms S200 ^nipping; & 
handling USA only. Send check or M G 
lo. RA.K PRODUCTS. Department V-5? 
e&K 23*20, Mllw. Wl S3223 MOM^Y 
BACK QDAflANTEE Wig Rgy la*, 
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Automatic 
IhermOit^t cPntrOJ 



USB in 

rQOrns, hjiiHman-Li, 
lodge i, cab in i, 
ouiburldingt . . 

flnytfvhgrtf 



Re ru Specify: Vant pipe diameter 
fff' P 7” 0 JJ , 9", 10" # l 
Type of fuel (coat. wood. oil. gari 

Adrf £6.M shipping for each one 
orti&f act. 

Wisconsin residents add 4% sales tax 
No Canadian Orders Please 

A3 to Available: Fireplace heat re- 

claimer amscJ wood & coal burning 

heaters. 



FREE catalog with mow mobile, 
motorcycle, firewood making, imaM 
engine twits, and other accessaries. 

Manufacture Kb Supply 

Sox is? Dept PM6 Qotchgstet, Wt 54425 



CUT STRAIGHT 

WITH 

STRRTE 



A MUST 
FOR £VEHV 
POWER 
TOOL 
USER 



Wfords woodworkers use 



N ewcomers to woodworking are often confused by the new vo- 
cabulary they must learn. For example, there is a mortise and 
tenon joint. A saw’s cut is a kerf. If you shave off the edge of a board 
at a bevel, you give it a chamfer. There are rabbet and dado cuts. 
These words actually have long histories of usage in the English 
language* underscoring the fact that carpentry and joinery are 
parts of a time-honored tradition. —Mary Algozin 



mortise and tenon 

(mdr'tis/ten’or) have kept the mortlSt , 
same meaning since they were 
first used in English. The 
joint consists of a hole 
(mortise), usually rectan- N\w 

gular, cut in a piece of wood v\\\V 
to receive the specially &NY\V 

shaped end (tenon) of an- 
other piece of wood. ^*"' J 

kerf 

(kurf) around 1000 A.I>_ was 
spelled c yrf. It was re- 
lated to the word E&^h. 
c eoffan, to carve, and 
meant to cut or stroke. It 
came to mean the result of ^ 
cutting— the incision, espe- 
cially when made by a saw. 

chamfer /< 

(chamfer) comes from the 
French chamfmin, a groove 
or furrow* especially one cut in 
stone. It appeared in English in 
the IGth century and acquired its 
present meaning 100 years later. To- 
day. it means a beveled edge or corner, 

rabbet 

(rab'it) is a recess or cut 
madc on the edge or end of a 
board, it’s from the Old 
French rafraf. meaning the 
act of beating back, the beat- 
ing down of a price, or a recess in 
a wall. 

dado 

(da’dd) in English first Py 
meant the center part of a 
pedestal. Today dado is a 
U-shaped groove cut cross- ^ 
grain to receive another piece of 
wood. Cut in the same direction as 
the grain, it’s called a groove. 
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The first personal computer 
fix* under $200. 




The Sinclair ZX80. 

A complete computer- 
only $199,95 plus $5.00 Skipping- 

Now, for just £199-95. you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several time s more. 

It's the Sinclair 2X8Q, ihe computer that 
independent tests prove is faster than all 
previous personal computers. The compu- 
ter that '"Personal Computer World" gave 
5 stars for "excellent value. 1 

The 2X80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-ttvust 
computer language. 

Vi3U simply take it out of the box , con- 
nect it to your TV, and turn it on_ And if 
you want, you can use an ordinary cassette 
recorder to store program?. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

AD for under SEOOl 

Sophisticated design makes the 
ZX 80 easy to leant, easy to use. 

Wfe've packed the conventional computer 
onto fewer, more powerful LSI chips— 
including the Z80A microprocessor, the 
faster version of the famous ZBO. This 
makes die ZXSO the world's first truly port- 
able computer (&A* a 8^" % 1^" and a mere 
12 OZ-). The ZXSO also features a touch 
sensitive, wipe-clean keyboard and a 
3£-chaiucter by 24 -line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 




Your course m computing. 



The ZX80 comes complete with its own 
129-page guide to computing- The manual 
is perfect fer bath novice and expert, Far 
every chapter of theory, there's a chapter 
of practice. So you learn by doing— not just 
by reading. It makes teaming easy, exdting 
and enjoyable. 

The ZX8G 's advanced design 
features. 

Sinclairs 4K integer BASIC has perform- 
ance features you'd expect only on much 
larger and more expensive computers. 
These include: 

■ Unique ’one touch' entry. Key words 
{RUN. PRINT, LIST, etc.) have (heir own 
single-key entry and are stored as a single 
character to reduce typing and save 
memory space. 

■ Automatic error detection. A cursor 
identifies errors immediately t « prevent 



■ Also programmable it machine code. 

■ Excellent string handling capability — up 
to 26 firing variables, of any length. 

■ Graphics, with 22 standard symbols.. 

■ Biult-Ln random number generator for 
gaflic? and simulmknh, 

Sinclair's BASIC places no arbitrary re- 
strictions on you “With many other flexible 
features, s uch as variable names of any 
length- 

And the computer that can do so much 
for you now will do even more in the fu - 
ture. Options wifi include expansion of IX 
user memory to 16K. i plug-in BK floating- 
point BASIC chip, appicatiuOs software, 
and other peripherals. 

Order your ZXSO nfiw! 

The ZXSO is available only by mail from 
Sinclair, a leading manufacturer of consumer 
electronics worldwide. We've already sold 
tens of thousamls of units in Europe, so 
demand will be great. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZXSO is backed by a 30-tfay money- 
back guarantee, a 90-day limited warranty 
with a national service^by-mail fatifify, and 
extended service contracts are available far 
a minimal charge. 



Pnci i ujt luiLt-H T V higcL connectors, 

AC adaptor, amt 123-pag.e manual. 

All vnu wed to u-i-t? your ZXSO t£ i standard TV 
(cokf or h|ack and white). The ZX-60 comes complete 
wfth coflrecwrs Hut c&stty Ik nfc upio Use antejuta 
terminals of your TV. Alit? induced is a ciwuseclw for 
3 purLiiWt cassette [eonrdjL-r, if yuo choose io store 
pn-.granis. ( You use an nnimif y rtfs cnssel Ir- 3 




The i!XUfl is a family Eranun^ a:4 Children 10 and: 
abo^e will quickj^undentajid Lhe principles of 
i:cjmptilijix— and Iwive hm learning 

Phone nnlcrB only: (203) 26S"917L Well 
refund the cost of your call 
Information: General and technical— (017) 
367-1 m. 367-1909, 367-B9S, 367-Z55S. 
Phones open Monday- Friday from 3 AM to 
B PM EST 



ndair 



Sinclair Research Lid., 475 Main St, 
P.0, Box 3027, Wallingford, CT 064&2. 



Tffi Sinclair Etaseaith Lid.. 475 Main Si., PO. Box 3027. Wallingford, CT 06492- 

please tend me ZX30 personal ctmipulcrfH) at $199.95* each CUSdolkr?), plus $5 

tihippin^. [Your 2X30 may be tax deductible,) 

I enclose achtck/mnfley order payable to Sinclair Research Ud. for i 



Addmu 


Cky 


SlJtTfi 


ftp 


Ocftipatioflr 




Ager 



Intended use of ZXSO . 



Have you ever used a computer? 0 Yes O Mol 
D o you own mother personal oomputer? D Yes □ No. 



i 



"For Conn, de&veries,, add saLesi Lax. 
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Getting relief 

/ have a i-year-old, iO-gallon Rheem 
hot-water heater, 1 thought our dish- 
washer required 190* F , water, so t 
turned the netting to that tempera- 
ture. During heavy use, the relief 
valve leaks, Fvt? installed the fourth 
relief valve and turned the tempera- 
ture down to about I5i° F . Help.'— 
Kenneth Wittmager, Cedar Falls, 
Iowa, 

la moat erases, if a relief valve 
leaks, it is defective. But in your 
case, five defective valves in a row 
would seem to be out of the question. 
Incidentally, many hat- water heat- 
ers are set as low as 120® Fh Although 
the higher temperature setting of 
your heater shouldn't produce a 
leak, it does waste energy. 

Many homeowners don't realize 
that their hot-water relief valve is 
activated by pressure, as well as by 
temperature. Assuming that the 
thermostatic control on the heater 
is working properly and the temper- 
ature setting is compatible with the 
temperature rating of the valve, 
check the valve's pressure rating. 
The street pressure may be too high 
for the valve you are using. Your 
local water company can verify the 
pressure in your area. 

Chalking on bricks 

A/ ii 1 house is brick-veneered from the 
ground to a height of$ft. From there 
to the roof it's covered with alumi- 
num siding. The bricks are streaked 
with residue from the aluminum sid- 
ing. How can I clean them?— Eddie 
Chin Sang, Hew York 

The residue is the result of what is 
called chalking, the siding's method 
of cleaning itself (see "'Painting Alu- 
minum Siding/* Homeowners' Clin- 
ic , page 30. Sept, "BO), 

You can wash off the chalking on 
the bricks with water from a garden 
hose. You also might try using a 
water power-pressured rotary 
brush marie for car washing. Adding 
a little detergent such as Tide to the 
wash water (W cup per gallon) may 
expedite the cleaning. 

Wall-hung toilet 

Cm installing u new bathroom from 
scratch in an o id house that's located 
in a rural area, Fd like to install a 
wall-hung toilet, but / don't know the 
stud sizes needed, the method of fas- 
tening the fixture to the wall or how 
to connect the waste tine.—A.T. Mil- 
ler, Dauphin Island, Ala. 



The actual anchoring of the toilet 
to the wall is done by a metal device 
called a carrier. It is fastened to the 
studs and the door. As you can see in 
the drawing^ 2 x 6-in. wall studs are 
required. 

The carrier shown is by Josam and 
is definitely something that a skilled 



T-SHAPED 

STRUCTURAL UPRIGHT 
SECURING ROD / 



SECURING 

BOLT 

2 x 6 STUD 



r|/ /w 
7 FIXTURE 
/ GASKET 

PLATED 

HARDWARE 



SOLE PLATE 



FINISHED WALL 

' . SECURING ROD 

A ATTACHED TO STUDS 

7^ creod.) 

JbOLT 70 HANG TOILET 
1(4 nEQD.) 



RING F OR SOIL PIPE 

I 4-. SU0FLOOR 
J joist 

SECURING bolt 
THROUGH sue FLOOR 



Carrier for a wall-hung toilet is fastened to 
the wall studs and through the floor 

homeowner can install. Once in 
place, it nut only supplies the four 
''hanging" bolts for the toilet, but it 
also has a ring for the toad bond or 
required soil pipe. 

Thi* drawing is intended as a guide 
only. Although f think that the sail- 
line hookup is a job for a profession- 
al plumber, knowing the procedure 
is helpful. The wall-hung toilet is a 
great help towaid cleanliness. No 



Oo yCw to&vQ j fwniB JTjato'enancfl cv repair piQbtem? 
Send tl lc- Homeowners' Cfaite, Pop\iiaf Af&cFrfl/iACS, 
224 West s?m Sr . New Vart, N V FOOTS Lornra 
CflflfWr tw dfUwMd iTNfwtiuatfy, but problems pt 
wide -irttortfjT will be di3LU?$&d in rfiis rofijynin. fee 
more home wpsir amJ frflfp. get PM ' s 

Homfl Oift Gyi'tfO. Send ofttertf} to 

PM. Dept MOG, Sox W'4. New York, N Y 



longer is awkward mopping around 
the base required. This carrier is 
made by Josam Manufacturing Co., 
Michigan City r Ind. 463R0 h Most 
plumbing supply houses stock such 
carriers. Before setting one in the 
wall, carefully check the offset re- 
quired dimensions from the floor to 
the sail pipe for your particular fix- 
ture 

Three-pronged question 

The receptacles of mg older home 
were wired with I£A? fjVp + wire in n 
double strand} Romex nonmctallic 
cable, using the two-slot, un- 
grounded-type receptacle. / iwwfd 
itfce fo change to the newer three-slot, 
grounded-type receptacles to accojn- 
modate my three- pronged tools and 
appliances. Do you know of atiy 
objection to grounding these receyita- 
cles via a green jumper wire from the 
green screw £o the neutral whit? 
w Ire ? — Ha rry Coltrma ta , Racela ml. 
La. 

Yup< The National Electric Code, 
your local code and any licensed 
electrician friends you may have 
will object vehemently. If you do as 
you suggest, you will have made it 
possible to run an appliance or light 
a lamp between your black (hot) wire 
and your green wire from the U- 
shaped hale. I'm afraid you need an 
electrician to pull tsnake) either a 
new. property grounded cable or a 
single, properly grounded wire to all 
switches and receptacles. 

Although most of us take our elec- 
trical service for granted, rt can 
cause a great deal of grief to a home- 
owner if improperly handled. You 
might check with your building de- 
partment to see how far they'll let 
you go toward pulling your own 
cable. From there,, regardless of the 
local code, J know I'd have a licensed 
electrician wire the circuits. It 
might be a bit costly now, but not 
when stacked against the possibility 
of fires or electrical shacks. VH 
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uiSw^than 

1 JSth**" * lljl lfv^ & 

I rn* ‘ ^ ^ 9el e&mEs - lessons, 

■ f hSL " Bll * tools, mutti-iftsser, plus 
V IW Hj^H all the materials you 
larji, 1 need for your lab GxpBri- 

' ym merits — rtieostafie, ftjse. 

I Afc >C wiring receptacles. 

P ” Vm switches— everything to 

■x j getyouolftoafasieiait. 

H4r* art jit it a law D1 IM subject* covered In youf course 

Swtlchei, 1h*rvfioalDlB. rdifi. Fuhi, circuit bnuhtn, 
GFCl'i. Electrical boxes and fittings. Electrical lor 
heating. lighting and molOn, The Nation ii EtActrlCdl 
Cade Bonh.^hnw to uw II. Estimating and pricing. 

Re aidanlJal, comma rtlal and Industrial wiring practices. 
How to go Into dual nos* lor younoll.r.plui much, 
much morel 
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ELECTRICIAN 



Censtniction, Maintenance, Electrical Contractor... No 
previous experience needed. Experts show you what In do, 
how to do 11. ..guide you every slap of the way! 

Train bow to join the thousand* of skilled electrician* who arc employed 
from border to border and coast to coast. Even before you finish your 
course you will understand how to specify and install wiring, how to oper- 
ate and control electric motors and generators, and how to use and main- 
tain basic electrical equipment like transformers and storage batteries. 
You'll learn ho* to use electrical instruments to check voltage and cur- 
rent, how 10 trouble- shoot for short circuits, overloads and open wires* 
and you'll be ready to take almost any electrician licensing examination 
offered by city, county or state. 

No need to qull your job or regular school 

Hi Everything ii explained in easy to undosland 
language with plenty of drawing*, diagrams and 
photos. And you team at your own pace.ai 
■tos home in spare lime so there'* no need to quit 
r ou your job or change your daily routine. No lime 
Bf i' wasted travelling to class. Consultants arc as 
S0 - rinse as your telephone, and we pay the bill! UlO 
»&. mu InlMrca 24 -haur hcmBfhidy hollloo it iron ai 
> to you a nre II. 

* MAKE EXTRA MQNEYf Save money 
on your own electrical work! 

E^en be iViat yo4i L nc ready to go after a fuQ-iinse job as an 
tketfidw. you could he maksnft eura money doing odd 
I jots for friends and ne ighbora. And think of the mane? 
you'll be able 1c saw doing your own electrical repairs 
a n J install ing new electrical outlets and lighting. 

—I Approved for Veterans 

'W' first fou> here 



NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 
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Build your own air compressor 
from PM*s plans 



HINTS 

FROM READERS 



Hinge serves as gfuing aid 



Lacking a damp la bold small 
wood pieces together while gluing 
them, I improvised one using a 
3 l /a-in. hutt binge. A properly 
sized bolt with wingnut lets you 
tighten the damp firmly. 

’ — Ken Paiternon 

Cutting dowel plugs flush 

Grind the teeth smooth on one 
aide of a hacksaw hlade and use it 
to cut dowel plugs flush with the 
surface of the workpiece. Tu cre- 
ate a handle* w rap one end of the 
blade with tape. Saw with the 
unground teeth on the waste 
sid v*—Lane Otinghouse 

Carrying small drill hits 



To conveniently carry smalJ- 
dlameter, wtre-sizD drill bits in a 
fractional-bit case, press a layer 
of modeling e|py at the top of the 
case (arrow) and embed the 
shank* <?f the small bite in it, 

— Frank H . Day 

Holder for propane torch 

I've nailed a fire-extinguisher 
holder to my workbench. H ? s 
handy for holding my propane 
torch - — Norman Laudermilch 



Once you have an air com- 
pressor in your home 
shop, you’ll wonder how 
you ever grot along with- 
out it. You can spray paint 
with it. You can inflate 
swimming gear, toys, auto 
and garden tractor tires. 
More important, you can 
sandblast parts and rivets 
in metal scams. You can 
blow -clean fine mecha- 
nisms and, with PM’s unit 
you can vacuum pump 
your car's airconditioning 
system prior to adding 
Freon — something you 
can’t do with most ordi- 
nary air compressors. Fi- 
nally, this unit features a 
filter/water trap— which 
is an optional extra on 
most commercial air com- 
pressors. 

PM AIR COMPRESSOR 



You can do all these 
things with this versatile 
1-hp compressor and, hap- 
pily. you can build it for 
less than $200. km 

Compressor evacuates car's 
airconditioning system prior 
to adding new refrigerant (far 
left). At left, routine inflation of 
tires saves trip to gas sta- 
tion. 



HOW TO ORDER PLANS 

Send check or money order 
for $5.95 to Air Compressor. 
Popular Mechanics Plans Li- 
brary, Box 1014, Radio City 
Station, New York, NY. 
10101, Allow two to three 
weeks for delivery; for first- 
class mail send 75 cents 
extra. 



PopiJar Mechanics 15 a puticalion qf Hea^l Mag- 
azines, a divisor? Ql ihe Hear*! Corporation 
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Boker * Crescent • Lufkin * Nicholson * Weller • Wiss * Xcelite 

Friends you can trust. ..from Cooper the Toolmaker. $ 



With the price of paneling as high as it is 
today, my cuts have to be right on the 
money, And the edges better not splinter. 

That's why we won't trust anything but 
tools made by Cooper the Tbolmaker. 

Like this Nicholson power saw blade 
and handsaw. They're made of the finest steel, 
so you can sharpen the blades over and over 
and they’ll still come out as sharp as new. 

Nicholson makes a full line of power 
saw blades, handsaws, rasps and files so 
you’ll always have the right tool for the 
right job. 

And you won’t have any trouble finding 



Nicholson tools in your local store because 
now all the quality tools from Cooper 
the Tbolmaker are together in one 
convenient place: the Cooper Tbol Center, 
Look for Cooper next time you 
need tools you can 
depend on. 




one for me 



<*r:^3 ra ^4 
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Seagram's 7 Crown makes the ideal gift for everyone on your list. 

But we suggest you set aside an extra Ixiille for yourself. After all that shopping, you deserve it! 



Seagram's t Crown 

Where quality drinks begin. 









for home and shop 



NEW NOW 








A You can use this T-square-shaped marker 
Id draw parallel line? having any spaci nq i 
6 m. You clamp a pencil into mo 

Ch&iXHJOf and adjusi the spacing by awing 

and locking ii in place. PuJI along the work edge 
to draw a Hoe. Change ihe T position to draw 
parallel lin-es. At an-suppfy stores,. All-Purpose 
Marker is $5 Irom X-Ado, 45-35 Van Dam St,, 
Long- Isfand City. N.Y- H tQi 



B This new suspended ceiling otters two special design features - 
The panels, although made of washable and tire-retardant mineral 
won i, nave the look ol hanriwoven fabric: the recessed grid gives the 
ceiling a bold, itiree-dimensionai look The panels come in 

white for a soft linen look or to beige to gi^e the appearance of jute. 
You can insert them conventionally in the slots of the moial grid sys- 
tem, Enough panel? and custom black grid tpf a 1 0 > 1 2-ft. room costs 
$150 The maker is Armstrong Work! Industries toe., Bo* 3001 . Lari- 
easier, Pa. 176(R 



C instead Of cranking up iho blade to position, simply lilt the blade 
handle of the Uppercut table saw until the fQ^n.-die. blade is at the 
desired ne&gm, then folate the handle clockwise k> securely lock the 
blade, You can tine-tune blade position with an adjacent handle. 
When you unlock the blade, it automatically drop? below ihe tabletop 
To cut a bevel simply move the selling knob to the desired degree. A 
miter gauge wiih hold-down damp is included with the unit. Model No. 
7756 Uppercut table saw is priced at $450 It's from the OeWait Div . 
Black & Decker inc.. Box 454fl, Lancaster, Pa. 17664. 



D Use Geocel caulking sealant around tubs, showers and sinks. Its 
maker claims rt will stay pliable and stretchable throughout its £0 year 
fife expectancy, and won't crumble or crack due to The expansion and 
contraction of materials under it. According to the manufacturer, you 
can apply it in the iub a rea and take a shower on the same day without 
harming the seal h writ stay while, or you can paint it. An- 1 1 -ounce 
cartridge is $4.50; a 5-ounce tube is S3 20 at hardware store? and 
home Centers from Geocel Ltd Inc., So* 390, Elkhart, Ind. 46515. 
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even wnee learning! 

Get into this booming high-profit business that's 
Easy to learn —Easy to do — Easy on You ! 

■b t before have money-making opportuflitits been ib Includ+d With Your 

iT for qualified Lccksmitfn, Now lucrative regular -- 0 * f f Uckim^ Tn'minf 

< and key d us men has multiplied a thousandfold is BURFLAfl 

lions seek man proEecticm against zooming crime, • IjHHBV °al aqm 

44*mm4« ahIu ah* I 4hp ftuarv tl flJlrt naAitli^ *- S- ' * ^ 



Trainlm. Cover! 
all phase i of 
B*jfil a j. H«Ud Up 
fi*i Warm 

I 11 ™ jurrvKprup and m- 

itJUKion. Ihli 
_ vahibls an-d 

tj 1|*n t\i ifilErLit- 

lion Includes Hi special laoli 
pnrj tupplifcf-. QhLY Seliaw [?F 
(tra men EHenSive triiAifll In 
thit rapidly OipandirtE lie Id ai 
a Din Of vGirr l Mkimhfh training 

ADVANCED Uthsmiihjng! 
Hr.* Eo cflar.RS £&nM3 Majors, \n 
StH l arid Hrvitl Safe Vault and 
PJtfth lilfE.PrpflSlE 001 JOChi, 
You learn by-Sol m on Ihc locks 
that we tupSly. Yau'11 find I 
fiitfiuttag and highly pnfFitablf 
work 



Si a< I ColFtcfinf CASH PROFITS RigM Am*y 
you're 1h business" ready to earn up to $13 5G an hour 
I few day 4 afEer you begin Bb I saw 's shorlcul training. 
Take tdirantagft cl today's unprecedented op-pdrSuniEids 
|p iockun i ! h j ryg for y ear-round EXTRA INCOME m-spare- 
lirrte— c>r fulltimt in a high -profit business ot your own, 
Htindfadt Wrt'Vft trtlnd have done It. So can YOU! All 
tools plus professtonBl Kty Machine given you with 
course. These ptoi practice materials end equipment, 
plus simple, HEusIratsd tessCbi r plus dp^rt supervision, 
plus buSLOBSS-buildihg guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for reliremem—gcod 
Jobs too. 

S£N£r FOR EXCITING FACTS — No 0&liI*Uon 
Discover what's in LdckSmithiPg tor y6u— ttew Bilsaw'S 
Master-Locks m itti -approve d Iratoing can give- you the 
skill you can depend on to EARN MORE — ENJOY LIFE 

MORE, 



AIL SPECIAL TOOLS 
AND EQUIPMENT INCLUDED 
t -Vli. a* y'r^ 



' “Before ErootJing 1 checked 
alter courts and aIw aded JL v 
for advice From several or 
■he pjofes^oni! Iixkiri’.i:hv 
in arH-a They aJL Mid 
U>fn 

And hu lb- / tfl 

mewr vcn-idlfi 
Key Marhifitf. 

"I alwayi 

wjnE£tf Ip hr. ^ 

in tiun«M 1 

for mj^Lf and 
tier* I am 
itunks ID 

BiJiaw Enhlitut# ,r 7 / 

Duv^Fah^wj 1 ^; — Ihtrt'i Loekimiih Sr frier 
MilwaiAtt, Wisconsin S32Q9 



THIS PRO KEY J ^ can a/pflf 
MACHINE IS 
YOURS TO KEEP! 

Find out ill ibMt it! S«d Im Facta TODAY! 

iusE fill in ?n$J ms II coupon twfdw (Of o/JCJ/ 
send pcnlcardi |o rrcfiv* fki|J information 
and drlsih by mu rn mall , W JT TOEMF 5 CO W'flW/ 



V V ™ ^.V 25/^Z 
BELSAW INSTITUTE 



BEL SAW INSTITUTE. 1 B 1 J FIELD BUILDING /\ 
KANSAS CITY. MISSOURI Will [ f 

Y£S. please send me 1 h* F4=IE£ bccklet Ihar’" *. 
lull d*ia-ii iit-j-Jl &t*nrig my Own business in 
Lockiraiihing I ynders^nd lliere & no Qblqationi 
and ihai nq -salesman wii> tall 



‘ t opened my own husmess,. kfjze 
lime, seven mom h* After L enrcdled And 
mikde a profit of $529 few the wtfu k.“ 

fl. .4. fir berry Lfttfcion, Crtturadv 



teiii hDP p i u au i cm ir 
I" I * i ii ! : br pHur ?*ii buss 
ip a p r d 1 1 ■ a ti I = Sfliirlf 
pr fiiilhmif bbailHSil er 
jvur swn PUJI [Wleh 
dfNift cm Kir tC-Dar 

NOfliSK Trill 01 fer! 



"No irKjEtr hard, nasiy work for nir. 
Saw I have eny own bu^nm wnd wiUi 
hardly Any effort | average iirmind SJO 
a day. 7 haiiki for my qew Hart in hie '" 
Sum Maiktr prirhfjnJ. Alabama 



Hundreds of Betsgw trained men 
have succeeded In itils lascinaitng 
and highly profitable field . . . 
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How to service 

MacPherson struts 
on X-body, K- 
and Ford cars 



by Mort Schultz 



I t was just four years ago that curs 
manufactured overseas were the 
only ones using MncPhersun struts. 
A true MacPheraon strut mcurpu- 
rates a shock absorber, coil spring 
and top mounting in a single assem- 
lily, as opposed to a conventional 
shock absorber ntul spring system in 
which the two ore mounted as sepa- 
rate units, 

Since 1978, almost as many Amor- 
Scan -made as, foreign ■ ni ode cars 
have been equipped with iMncPher- 
son units; and as one model year 
gives way to another, the number 
will jgrow P In fact, by 1985, conven- 
tional shock absorbers in the front 
suspensions of new cars may be a 
thing of the past. 

Vet, to many buyers of American- 
made cals, Working on MacPherson 
systems remains an enigma. They 
want to know. "Can the Saturday 
mechanic troubleshoot and repair 
Mac IMier son units?" Yes. lie cam 
This article, and one appearing next 
month* will show how, 

MacPherson units fall into two 
general categories; those w r ]th shock 
absorbers that emit he repaired: 
cmd those with shuck absorbers that 
am be repaired. Here, we will exam- 
ine shucks that can't be repaired— if 
the ahuck absorber fails, it must be 
replaced. 

Next month, we will discus 
those MacPherson struts 
with shock absorber* that 
can he repaired. The nonfunc- 
tional shock absorber can be 
either overhauled, or its pis- 
tons and valves can be removed and 
replaced with □ proastfembled car- 
tridge. 

Lineup of models 

The following is a list of cars hav- 
ing MacPherson struts with shock 
absorber* that cannot be repaired. 



Typical MacPherson unit has 
the coll spring and the shock- 
absorber unll incorporated into 
one assembly. The fop of the 
strut it attached 10 ifte tender 
wall, while Ihe bottom la held by 

two boHs to tha hub carrier. 



FENDEft WILL 



mil SPRING 



SHOCK 
ABSORB Eft 



LOWER A AE V 



BRAKE CALIPER 









JAN OAR V *98T 37 






and must be replaced if they fail: 

■ Buick Skylark. 

■ Chevrolet Citation. 

■ Dodge Aries and Omni, 

■ Ford Escort, Fairmont, Fiesta, 
1979-81 Mustang and 1980-81 Thun 
derbird. 

■ Mercury 1B7B-B1 Capri, 1980-81 
Cougar XR-7* Lynx and Zephyr, 

■ Oldsmobife Omega, 

■ Plymouth Horizon and Reliant, 
fl Pontiac Phoenix. 



Before removing the 
strut on GM E-body 
cam, mark the posi- 
tion of irw wtMl- 
camber Adjustment 
bolt. Or Gftf cars, 
this Is ihe lower 
mounting boll. Once 
bolts ere removed! 
you may need to u so 
a pry bar io separate 
the strut from the 
hub ssMTiib^y. After 
new strut ii In- 
stalled, line up the 
marks on boh and 
knuckle and have a 
shop set correct 
wheel alignment 



PULL UP AND GOWb 



CLOSE 



These cars have two Mac Pherson 
units in the front suspension and 
two conventional shock absorbers in 
the rear suspension. 

Cars we will discuss in next 
month's issue (those having Mac 
Pherson struts with shocks that can 
be overhauled) are hated below 1 : 

■ Datsun {except the pickup 
truck). 

■ Dodge Challenger, Colt ami Sap- 
poro. 

■ Honda. 

M Mercury 1971-78 Capri. 

■ Plymouth Arrow' and Champ. 

■ Toyota Carina (197 1-73), Coli- 
cs (1971-80), Corolla (1967-80) 
and Tercel (1980), 

■ Volkswagen Rabbit, Seirocco 
and Super Beetle. 

With two exceptions, these 
cars have two MacPherson units in 
the front suspension and two con- 
ventional shock absorbers in the 
rear suspension. The two exceptions 
are Datsun Z-mode!s and Honda, 
which have four Mac Pherson 
units— two up front and two in the 
rear. 



Spotting a felled strut 

When MacPheraon &trut shock ab- 
sorbers lose fluid or wear out, a car 
performs the same way as when con- 
ventional shock absorbers lose fluid 
or wear out. The ride becomes boun- 
cy, and steering-wheel vibration 
may result when going over 
humps. 

Oneway to test MacPherscn-strut 
shock absorbers ia to bounce each 



corner of the car up and down t let go, 
and see if the car comes to an instant 
halt. The must accurate way to 
determine if the unit has failed, 
however* is to remove and disassem- 
ble the MacPherson units and test 
the shock absorber? w hen you think 
the ride had become shoddy. 

To test MacPher son-strut shock 
absorbers, remove and disassemble 
the strut (see following instructions) 
and proceed as shown. 

■ Holding the shock absorber up- 
right, pull its rod a,J the way out. 

■ See if fluid ia leaking from around 
the seal. A little seepage is normal, 
so don’t discard a good shock. If the 
unit is faulty, fluid will flutr from 
around the seal. 



■ Still holding the unit upright, 
push and pull the rod all the way in 
and out several times, checking to 
see that movement is smooth and 
that there ia resistance, [f there is 
no resistance, replace or overhaul 
the shock. 

Furthermore* if there is a skip in 
motion as you push and pull the rod, 
puli the rod out as far as it will go. 
Turn the shock upside down, and 
slowly push the rod all the way in. 
Turn the shock over again and pull 
the rod all the way out. Then turn it 
upside dawn again, and repeat the 
process, slowly pushing the rod all 
the way in. If, during this test, a skip 
in motion is still noticed, replace or 
overhaul the shock. Make sure you 
don't pull the rod out w ith the shock 
turned upside down; air may dis- 
place fluid, which will foul up a good 
unit. 

It is necessary to replace only the 
shock absorber that is bad — not its 
mate on the other side- However;, 
always test both shock absorbers. 
As often as noli shock absorbers 
(whether MecPherson or convert- 
ticnalJ have a tendency to fail in 
pairs, 

Incidentally, when buying a new 
shock absorber or other parts for a 
Mac Pherson strut, be sure to specify 
the car model on which it's to be 
used. Although struts of a particu- 
lar group of cars may be disassem- 
bled and serviced the same way* it 



To lest ihe shock absorber, hold it right side up and move the rod up and 
down (led). Check for fluid leakage and stiff resistance. If There's skip- 
ping In IraveL pull the rod out, turn shock upside down and push rod in 
pighl). Don’t pull rod oul with shock upside down. 
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doesn't necessarily mean that parts 
are interchangeable from mode! to 
model* 

GM and some Fords 

The following procedure applies to 
GM X-body cars (Snick Skylark, 
Chevrolet Citation* Oldsmobile 
Omega and Pontiac Phoenix), Ford 
Escort and Fiesta, and Mercury 
Lynx. 

1. Remove the MscPtienaon unit 
from these cars. Start inside the 
engine compartment and remove 
the top retaining nuts holding the 
strut in place, 

2. Raise the car and place supports 
underneath, so the vehicle won't slip 
while you're working, Take off the 
wheel and tire. 

3. Remove the damp and shift the 
brake hose out of the way It the hose Is 
held to the strut, 

4. Remove the mounting bolts hold- 
ing the fewer part of the strut If you 

are working on a GM car, the bottom 
bolt is a wheel-eamber adjusting 
bolt. Before removing this bolt, 
make a pencil mark across the bolt 
head and onto the steering knuckle. 
The mark will be used to return the 
bolt to the correct position, 

5. Maneuver the MacPherson unit 
from the car. You may have to wedge 
a pry bar between the frame and 
control arm and push down to free 
the atrut.. 

Place the MacPherson assembly 
on your workbench- You will need a 
spring compressor, w p hich sells for 
¥75 to 1120,1 to disassemble the unit. 
Instead of purchasing the tool, you 
can rent one. Call an auto parts deal- 
er or tool-rental outfit in your area. 
Several we cal led charge about $IU a 
day. 

To disassemble a GM X-body, Es- 
cort, Fiesta and Lynx MacPherson 
atrut. proceed as follows. 

1. Place the spring compressor re- 
tractors on the spring so tour or five 
colls are compressed. Don't extend 
the retractors more than 9 inches. 




Beyond this point, there's a chance 
that the retractors will slip and 
allow the cull spring to lly off, caus- 
ing injury. 

2. Mount the unit In s vise. But 

before clamping the jaws of the vise 
against the housing, place thick rub- 
ber spacers on the jaws so the hous- 
ing won't be scarred. Close the vise 
just tightly enough to hold the strut. 
You don't want to crush the hous- 
ing. 

3. Tighten the spring compressor 
so colis are pressed together enough 
to \m you disassemble the top mourn 
0( the strut, [f spring tension seems 
weak, which is improbable, the 
spring should be replaced. 

4. Remove the top mount nut and 
other components, but as you do, 
make notes or draw a diagram illus- 
trating the way in which the top 
mount assembly break* down. The 




WHEFL C AMBER 
ADJUST I US fiO LT 



On Chrysler K-bcdy 
and pn Omni Horizon 
cars, lop mounting 
bdi js used for wheel- 
camber adjustments. 
Mo* kit before undoing 
bolt. li it s easier io 
work with the caliper 
out of the way. hang It 
up on a wire. 




The only way to disassemble a MacPhor- 
son atrut Is with s reliable spring compres- 
sor, Clamp the strut in a vise first* and Hwi 
use spring compressor (left). Once colls 
am compressed, remove the top mounting 
nut (above). White undoing the nut, make 
sure the compressor doesn't slip from the 
colls, which could cause an Injury. 



top mount has to bo reassembled in 
reverse order, 

5. With the top mount disassem- 
bled, lift the coll spring and spring 
compressor (coupled together) off the 
shock absorber. Now test, the shock 
absorber, as explained earlier, IfiVs 
shot, replace it, 

6. Assemble the unit by placing the 
spring Into the lower seat of Hie shock- 
absorber housing. Be sure the spring 
is securely seated. Reassemble the 
top mount* tightening the nuts firm- 
ly. Then slowly release the spring 
compressor, ao the top coil of the 
spring seats itself squarely in the 
upper spring seat. 

Warning: Don't attempt to do this 
job without a spring compressor. 
Improvising a tool can result in seri- 
ous injury. 

To reinstall the MacPherson strut 
in the car* position the threaded 
retainers of the top mount through 
the hole in the fender well, and align 
the lower mounting holes with their 
mating holes in the steering knuck- 
le. Attach lower mounting bolts, 
tightening them by hand. 

The Ford Escort and Fiesta and 
the Mercury Lynx require special 
replacement lower mounting holts. 
Don't use old ones. You can get new 
bolts from a Ford or Mercury dealer 
by ordering part No. ES00G22-572. 

Use a torque wrench to tighten 
top retaining nuts to IB foot-pounds. 
This works out to about a one-quar- 
ter turn with a wrench after the 
nuts can no longer be turned by 
hand. 

Now tighten lower mounting bolts 
JANUARY 1 961 39 







to 74-88 foot-pounds if you are work- 
ing on an Escort, Fiesta or Lynx, 
This is equivalent to about lVt turn* 
after bolts are finger-tight. 

If you’re working on an X-body\ 
tighten lower mounting bolts to 140 
foot-pounds — about two turns after 
bolts are finger-tight. See that the 
mark you made on the wheel-cam- 
ber adjusting bolt aligns with the 
mark you made on the steering 
knuckle* even if you have to exceed 
or undercut the torque specification 
a trifle. However, once MatPherson 
struts have been removed from uny 
make of car, have front-wheel align- 
ment checked on a front -wheel 
alignment machine. 

THe rest of the Fords 

This information applies to Ford 
Fairmont, 1979-81 Mustang and 
1980-81 ThumJerbird, and to Mercu- 
ry Zephyr* 1900-81 Cougar XR-7 and 
1979-81 C^apri, Mercury Capri mod- 
els prior to 1979 use a type of Mac^ 
Pherson strut that can be repaired 
(see article next month). 

Using the term "MacPherson" to 
describe units used in these cars is 
splitting hairs. They could just as 
well be referred to as conventional 
shock absorbers, since the spring 
and shock absorber are not coupled 
together in a single assembly. They 
are two separate units. However. 
Ford refers to them as “modified 
MncPher son-strut shock absorb- 
ers." 

To remove shock absorbers, follow 
this procedure. 

1 . Unscrew the three retaining nuts 
holding the shock to the wheel welt. 

Work from inside the engine com- 



3. Place d floor jack under the lower 
control arm end lift to compress the 
coll spring. This relieves pressure on 
the shock absorber. 

4. Unscrew the two lower mounting 
bolts connecting the shock to the 
spindle. Remove the shock absorb- 
er. 

To install the shock, hold the lower 
part of the unit against the spindle 
so holes in the mounting flange are 
aligned with holes in the spindle. 
Screw on the lower mounting bolts 
and tighten them by hand. 

Extend the upper part of the 
shock so top retainer studs extend 
themselves through the holes in the 
upper mounting bracket. Screw on 
the three upper retaining bolts and 
tighten them to between 60-75 foot- 
pounds, which is about IV* turn? 
after bolts are finger-tight L 

Lower the car and tighten lower 
mounting bolts to between 150-180 
foot-pounds, which is roughly equal 
to two turns after bolts are finger- 
tight- Be sure to have front-wheel 
alignment checked 

Chrysler MaePheraon stmts 

As we mentioned earlier. Chrysler 
Corp. models using Mat-Pherson 
struts with shock absorbers that 
must be replaced upon failure are 
Dodge Aries and Omni and Plym- 
outh Reliant and Horizon. Here is 
how to remove and disassemble 
units for testing and replacement. 

1- Inside the engine compartment, 
find the cep over the upper mounting 
nuts- It’s on the wheel well. Snap off 
the cap. 

2, Unscrew the upper retaining 

nuts. 




CQU 



Seme Fords nave modified 
UecPherflon ilrut Here, 
the coll and shock are sep- 
arate unha. Removal and 
testing are done the same 

■S with the standard atruL 



part merit. 

2. Haise and support 
the car. and remove the 
wheel and tire assembly 
completely, 



3. Lift and support the car, mak- 
ing certain Its held securely, and 
remove the wheel and tire. 

4. Unscrew the lower mounting 

bolts h hut before you do, draw a 




to make It easier to reassemble the top 
mount, make a sketch and label the parte In 
the order of removal. Above la the top 
mount for Fiesta and the Escort/Lynu. 



TOF- MOUNT 
NUT 



mark from the camber-adjusting 
bolt to the steering knuckle. The 
camber- adjusting bolt is the top 
bolt. Remove the strut from the 
car. 

Take the unit to your workbench 
and mount it in a vise. Use a spring 
compressor to compress the spring 
(see page 39, under GM). When the 
spring pressure is relieved, hold the 
flat end of the shock rod with a 
wrench and loosen the top mount 
assembly retaining nut Remove top 
mount assembly components * not- 
ing in what order parts come off. 
Then separate the shock and coil 
spring from one another, and test 
the shock. 

Once the strut is reassembled, 
install it in the ear by attaching top 
and lower retaining hardware (low- 
er mounting bolts should be finger- 
tight). 

Inside the engine compartment, 
tighten upper mounting nuts to 20 
foot-pounds, which is equal to about 
one -quarter turn with a wrench 
after nuts have been hand-tight- 
ened. 

Lower the car and tighten lower 
mounting bolts to 90 foot-pounds, 
the equivalent of about lV% turn? 
after bolts are finger-tight. See that 
the mark on the top lower mounting 
bolt (camber- adjusting bolt) lines up 
with the mark on the steering 
knuckle. Have the wheel alignment 
checked, w 
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The wonderfully different and better idea in Tillers ! 



The TROY-BJLT® Roto Tiller 
Power Composter is so 
easy to handle, you guide it 
with Just ONE HANOI 



Has its revolving tines in the REAR instead of 
the FRONT I 

Has POWER DRIVEN WHEELS! 

You leave NO footprints nor wheel marks! 



• Now has 4-SPEEDS! “Whisper Quiet 1 ' Power 
Reverse! 

• The TROY-SILT* Roto Tiller-Power Compost- 
er is built by the builders of the original 
famous ROTOTiLLERS, which Introduced 
rear-end tillage over 50 years ago. This latest 
and greatest of them all is now, more than 
ever, the favorite coast to coast with home 
gardeners, growers, nurserymen, tiller 
renters, landscape gardeners! 

• Several models, Including ELECTRIC START- 
ING! 

■ Does NOT tangle near as much as ordinary 
Tillers I 



Why, for heaven’s sake. 




*uBw any longer with Ihc 

FRONT-END type 0 1 tilltr 
■Iwwi al lalt — the type with 
tht revolving blade* In 
FRONT and NO POWER to 
the wheel* — th* type that 
■hakvt die living daylight* 
out of you — mo type that 
ItBVM Whwliwluand Foot- 
print* in tha nice *mo oth 

•Oil you h*w ju*t tilled pr 
cutUvafltd? 



■ It chops garden residues, weeds, green 
manure crops, old mulch, arty kind of organic 
matter right Into your garden soil without un- 
bearable tangling! 

* ft turns your whole garden into one big fabu- 
lously fertile “compost pile”) 

* Does NOT require great strength ... older 
people, ladies, too, operate it easily. We have 
many delighted owners in their 70‘s, 80’s, 
even 90's who tell us they would have given 
up gardening if they did not have our Tillers t 

* Instant depth control) Hood encloses tines 
for safety and for close cultivating! 

* Furrowing, snow removal and other attach- 
ments available! 

* Auto motive -type engineering — precision 
gears, tapered roller bearings, no chains to 
stretch, wear or work loose f 

* Sold direct to keep prices down— would have 
to be at least (125 higher if sold ordinary 
ways! 

* Qomes with our famous no-time-limit 
promise to you! 

* Will GREATLY Increase your gardening joy! 




$0, PLEASE don't buy any other Tiller— don’t 
put up any longer with the Tiller you now have! 
Mall the coupon NOW for complete details, 
prices, OFF-SEASON SAVINGS for this wonder- 
fully different and better Idee In Tillers — The 
THOY-BILT® Roto Tiller-Power Composter I 

TftOY-BILT® Roto Tiller-Power Composters 
102nd Street ft Ninth Avenue 
Troy, New York 12100 



TROY-BILT® Roto Tiller-Power Composters 
Dept- A514C 

1 02nd $t. ft 9th Ave., Troy, N.Y. 12100 

Please send mo ins whate wonderful story a I your 
Tillers, with and wilfiOUl electric slarting, Including 
prices, OFF-SEASON SAVINGS now in affect. 

□ Mr. 

□ Mrs. 

□ Ms- 



Address. 



— I 

=J 



» 1981 Barden Way 



Siaie 




PM LOOKS AT 

A SUPER CLAMPING SVSTEM 




Four-comftr pltfure-tremlng setup uses two two-hole end two three-hoie blocka. 
Threaded rode ere extended with couplers. Stock %-ln. threaded rod Is for big jobs. 



* 

» # # 




4 4 4 4 



at 



V 3 y s ^ j 3Bf 



» m m 

t* * * #* ** ******** n *»<i**n^*) 

The compNtf ft kit hit 73 component, enabling you to assemble * variety of eelupe. 



* # > 

> % * 

■ i i > 

Close-up ol major parts: knob, three- and 
two-hole junction blocks, pressure fool, 
clamping Jaw, coupler, rod, nuts. 




A almplfl ‘spreader 11 arrangement such 
u tbit pops a chair's glue Joints apart 
safely when doing real oral Ion work. 




Bar damps ana mads with tm junction 
blocks, preasu ra foot, two rods and nuts. 
Other end gelt same treatment. Inside nut 
Is tightened to gain tension, touts and 
wether at and serve as "handle/' 




Unlike pipe damp, which must be longer 
than the workpiece, Mokl-Cfemps can be 
attached as shown to close a bull joint. 



H ere’s a quick and relatively 
painless way to upgrade your 
collection of shop clamps. Shop- 
smith offers a clever assortment of 
threaded rods, pressure feet, 
clamping jaws, junction blocks, 
knobs and the like, which combine 
into all sorts of damping configu- 
rations* The result is a tool that 
lets you handle almost any damp- 
ing problem. 

Called Maxi-Clamp, the system 
consists of more than 70 pieces. 
The parts break down into small 
components, as shown at left. This 
means that storage takes only a 
fraction of the space that would be 
required for the number of damps 
the kit replaces. 

We used the clamps for some out- 
of-the-ordinary tasks, like those 
shown on this page* and it was easy 
to think of other w T ays theae clamps 
wuulti pay fur themselves, A point- 
ed rod can be used as a pivot, with 
two blocks and a length of rod, to 
create a very effective beam com- 
pass, Or a length of rod and a pres- 
sure foot clamped to your work- 
bench can serve as a bench dog + 
and so on. 

The clamps are well made and 
should last for years if given rea- 
sonably good care. I know that 
these won't replace my collection 
of bar damps, hand screws, C- 
damps and the like, but I've found 
the kit to be a handy adjunct to my 
clamp collection. It's great to have 
these clamps available when 
you're faced with a difficult clamp- 
ing problem. 

The kit coats {69 from Shop&mith 
Inc., Dept. 3044, 750 Center Dr*. 
Vandalia, Ohio 45377. Write to the 
maker for additional information 
and ordering details . — Harry 
Meta, Home and Shop Editor 




Stubborn dl*c It unfrozen Uilng 

thl* cuatomlzed ' puller/' Taking up on 
the nut biin the rod agalnai the theft, 
while end-rod jaw* exert pulling motion. 
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^—No Franchise Fees! 

'ssm* v* d" liars » 9* ^ '" 

I SHARP-W-l and 001 ‘ iS ’^ 3 S „ 
n earn extra income plus jejgjj 

iy illusirated Opff<« “*^‘*2 
I hnw t (>nactlv now to shafPEfi eaen 

S chai ge. ho* to get ir« J«rt»ni 
Aftd, SHARP-ALL dots, itio kind tri 
itrs back tiro® dltef tiffifl 

SrtiMv M « ^ rw ' 






Sharpen Saws 

garden and shop tools 
for home and industry 

NOW! Use your SPA RET l MB IQ 

BEAT inflation ant i ifie ftiflrt cos! of living! 

With Sharp- All its easy to start your own 
business. No selling ifi involved, no inventory. 

People bring i n their work , . you lake in year 
niunrl CASH Profits and keep 90c out of every 
dollar you earn, Work spurettmc or fulltime 
right a I home in your garage, basement nr tool 
sht*d. Work the hours you want — FREE Book 
tells how u> start your own business even whi le 
working at your regular job. 

Big PH [If ITS — PI Bitty s>r butine&i willing lur qiiuI i liet3 men.. 

Every home and business has saws and tools that need 
periodic sharpening. There s plenty of business Waiting 
for the man who van sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips* lawn- 
mowers. axes and other garden, shop and home tools. 
Sharp-All does ALL these jobs and more, . quickly, and 
ill n big profit. You will he sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists. .. hundreds of jobs right in your 
own neighborhood 



There is NO OBLIGATION and 
NO SALESMAN Will Call! ~ 



AH NOW! 

Coupon 
Bring* 
Full Oefai‘ c 



SEND FOR FREE FACTS TODAYi 



Vq u pith nalhinc by iKiptmi hit oHs-r la i*« 
caii burn yrnir tpirr limt info Bi( CASH Praliti 
CcmplElo $n»rpehirtg Ship, Send (PvppA gr 
miii ptskifd tgt bull gujjif git our ficluuve 

30-Day FREE Trial Offer! 

FREE Book!*! gives full ettf - 

Our Free Book tolls 
how to start a profit- 
able, lifetime home 
sharpening busings, 
how wo help you grow, 
how wo'H finance you. 



haw idriii; yau 
wiSh yflur awn 







No Obligation , . No Salesman 



r'v ki \ 

JhTUAW; 



BELSAW SHARP* ALL CO- 
71 1J Ftflid flldg- 
Kartim City, MO 64111 
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Please tend my FREE copy of your book 
11 Lifetime Security” and full details on 
your 30-Day Free Trial Offer! 






Mr 



Stole 



i’H 






BELSAW SHARP-ALL Co., 711 J Field Bldg., K.C.. MO >4111 




PM WORKBENCH 

PM EXAMINES PKWJCTS AND SERVICES 



DrywaJI smoothing tool 

The abrasive action of this drywall 
smoothing tool is fast* but allows lit- 
tle chance to dig too deeply. Since 
it s s used wet, compound dust stays 
on the tool and doesn’t get in the air. 
The spongy nylon mesh allows you 
to obtain a perfectly smooth surface, 




Uh watted tool to work drlad joint asm- 
pound. Work It to t creamy consistency, 
then whlik EEgMy to smooth the surface 




Nylon mesh (A) Is hacked by urethane pad 
(fl) lor oven pressure whan amoothlng. 



but does not clog as readily as wet- 
ted sandpaper. After using it on a 
big taping job recently T 1 observed 
no do lamination between pad and 
mesh. The drywall tool is available 
at paint and h ardware outlets for $■!. 
It'd made by Padco ine.,2220 Elm St, 
S.E,« Minneapolis, Minn, 55414, 

Heat-resistant gloves 

These heat-resistant gloves will 
come to the aid of the fuel -conscious 
homeowner who has a wood-burning 
stove or a fireplace. Just slip on the 




These heaM-ealilam gloves allow you to 
handle burning logs safely, comfortably. 



Fire Handlers to feed a blazing fire, 
reposition a fallen log or adjust a hot 
damper. The iGdn.-long gloves are 
made of durable, fire-resistant 
leather with a thick wool lining. 
They contain no asbestos or syn- 
thetic materials and are longer-last- 
ing than products that do. according 
to the maker. Washable gauntlet 
cuffs, extending to the elbows, pro- 
tect against sparks and ashes, A 
pair of gloves is 125. For nearest 
source, write to Wood Fires Forever. 
Box 507. Sunburv, Ohio 43074, 

—HM, 

Let it snow 

A 24-page Snow A'manoc has been 
published by Jacobsen Div.* Textron 
Inc. The booklet contains snow sta- 
tistics for 120 cities in the U,S, snow- 
belt; snow forecasts for the rest of 
this winter; a story, ll The Legend of 
the Goddess of Snow, Crystal I is’ 1 ; 
and bits of history on significant 
snow events- Also included arc 
winter recipes and snow-emergency 
procedures. The booklet is free from 
Jacobsen’s Sno- Burst, Super Blitz 
and Imperial snow thrower dealers; 
or write Almanac, Jacobsen Div,, 
Textron Inc., 1761 Packard Ave.. 
Racine, Wis» 53403,— PA* 

Stamp out theft 

The latest antitheft tool to come into 
my shop is this well-made die stamp 
from Equipment Theft Information 
Program Inc., Box 571, Addison* Uh 
60101. The stamp comes with up to 
10 digits, so you can personalize 
your tools and other metal property 
with your social security number. To 
make a Vb-in^deep impression* you 
simply rest the stamp flat on the 
article to be marked and rap the 
head of the tool with a hammer. The 




stamp* with 10 characters, is priced 
at $54 postpaid; additional charac- 
ters are 32,70 each; blanks to make 
spaces are 06 cents apiece .—//.IV. 

All-purpose paintbrush kit 

You can tackle most home-painting 
jobs with this kit. It contains a drop- 
cloth. painting instructions, brush - 
care tips and three polyester-fila- 
ment brushes for interior oil or 
water- base paint and exterior house 
finishes. The brushes are a 4-in. wall 
type, a 24n. enamel brush for trim 




Kit contains three brushes h dropetoth end 
■ guide Ip painting and brush care. 



and a 1^-in. angular brush for cor- 
ners and windows. The kit is $7,50 at 
Pittsburgh Paint dealers. It's from 
PPG Industries, 1 Gateway Center, 
Pittsburgh, Fa. 15222.— //.IV. 



W ^Clt'^d 1 dome tCfnss b new product with 
tome specie l features iet its know about it. 
WfitB to PM Workbench, Popular Mechan- 
ics, 224 West 57th St, Hew York. W.Y tOQW. 
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IIOW-TO BOOK CLUB 

Take 6 great books 
for $ J 95 



(values to $109.65) 



Want to 

bu ild 'i t , 

fix-it, 

or 

do-it 

yourself? 



Start now with savings up to 75% on hundreds of fact-filled volumes 
. . . PLUS special Members* Bonus Benefits! 







Join now, and get a 3981 How-To Pro/ecis Calendar , . . FREE!! (List $4,95) 



7 very good reasons to try How-To Book Club c , 

• Reduced Member Prices. Have up in 75% un books 
sure to Iticruass! your know-how 

• Satisfaction Guaranteed. A I L bonks returnable 
within todays without obligation 

• Club News Bullelinfi. All abon l current 
selection? — mains, alternates. extras — plus bonus 
fi?rs. Comes 13 limes a year with dozens of up-lu- 
the-mlnutc lilies you t;an pick from 

■ "WuEomalii: Order". T>i Onlbiiiy, and ihi* Main 
selection will be shipped to you automatically! Uul 
If you want an Alternate selection — or no books al 
all — we'll follow the instructions you give on (he 
reply form provided with every News Bull eE in 

• Co nt inning Benftfitg.Cet h Dividend CerltfiraEe wilh 
every book purchased after fulfil Ling Membership ob- 
ligation. a tui iiuatify for discounts on many olher 
volumes 

• Bonus Specials. Take advantage of sales- even is. 
and addcd'Vahie pro mol ions 

■Exceptional duality All books arc ffcrst-ralu pub- 
lisher’s etii lions. t’ilJud with useful, up-lolhe-minulir 
Info 



HOW-TO BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in How-To Bookclub 
nnd send the 6 volumes circled below; plus a free 
copy of iSBi How-To Projects Calendar. I understand 
(he cost of the books selected is $1 .95 (plus shipping^ 
handling), if not satisfied , I may return ihn books 
within ten days without obligation and have my 
Membership cancelled . 1 agree to purchase 4 or more 
books al reduced flub prices during the next 12 
months, and may resign any time thereafter. 
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k n g out what chemicals are cooking 
underground. The lack of data 
means they must guess what kind of 
pipes to use in heat exchangers car 
rying hot water or steam from sub- 
terranean springs. 

Now, researchers at the Universi- 
ty of Pennsylvania are studying a 
new, tough el ass of electronic silicon 
chips. These chips can survive the 
heat and pressure, and transmit dig- 
ital signals thousands of feet to the 
surface. The semiconductor studies, 
led by Dr. Jay Zeme!, are aimed, in 
part, at taking chips out of their nor- 
mal information-processing role and 
putting them to work in acquiring 
data for computers to analyze. 

Waiting for the monopoly 

Stanford scientists are hunting for 
t.he mnnfiplp, the hypothetical par- 
ticle of magnetism that, theoretical- 
ly* makes electric motors run and 
compass needles turn. 

Using a small plastic and metal 
device costing less than many elec- 
tric motors (S'JGOO)* researchers at 
the Stanford Linear Accelerator 
Center (SLAC) are busy at a task 
familiar to modern physicists: wait- 
ing around. Their gadget is Ret up to 
a nag debris from particle collisions 
within the 7000-foqt-circu rn fere nee 
Positron- Electron Project fPEP) 
ring. 

But like hunters for quarks {hypo- 
thetical building blocks of all mat- 
ter), SLACKS David Frybergor and 
other researchers are seldom re- 
warded with dramatic data. So far* 
their simple plastic detectors have 
shown only signs of pitting, possibly 
from a rain of neutrons within the 
ring. Under a microscope, a hole 
made by a monopole would look like 
a crater, Fryberger told PM, 

The researchers are driven by the 
belief that monopoles ought to exist: 
If electricity is produced by the flow 
of p articles — elect r am — sha uldn F t 
there be particles producing magne- 
tism? VM 



Three font of c oral, species like Butterfly fish are on view at the Smithsonian. 

The reef as solar collector 

The developer of the worlds first liv- 
ing coral-reef exhibit suggested re- 
cently that floating algae farms, 
scattered across tropical oceans* 
could yield a significant crop of 
energy. 

Dr. Walter H. Adey of the Smith- 
sonian Institution's National Muse- 
um of Natural History says algae 
growing on platforms in the sea 
could be harvested* taken ashore 
and converted cheaply into alcohol 
or methane. 

Adey told PM that preliminary 
work on the idea is underway in St. 

Croix and Maine, where researchers 
are removing algae from rocks and 
coral with paint scrapers. He says he 
envisions a network of 30-foot> 
square fiberglass or plastic panels, 
kept continuously awash, as grow- 
ing areas for algae. The crop would 
be harvested periodically by a 
+ ‘lawnmower tp device, a barge that 
would suck panels aboard and 
scrape them automatically. 

Adey's idea grew out of his 
research into reef systems, natural 
collectors of Solar energy. Recently, 
this research led to the opening of 
the world's first living Coral reef 
exhibit at the Institution in Wash- 
ington, D.C. The reef and undersea 
life around it are kept alive in a 3000- 
gallon tank. A wave generator keeps 
water moving over the algal + ‘la wn" 

In real reefs, algae capture animal 
waste and the sun's radiant energy, 
and convert them into new cells and 
oxygen. The algae, Adey say s t play a 
mqjor role in the productivity of the 
reef — which has been compared to 



Red-blooded — and weak 

A mountain -climbing physician who 
has studied people living at high 
altitudes says some of his subjects 
are worn out and s-ow^witted, possi- 
bly because they have too many red 
blood cells. 

Dr. Frank H. Sarnqui&t of the 
Stanford University School of Medi- 
cine says he found heavy concentra 
tions of red cells among people living 
high in the Peruvian Andes. They 
apparently developed the extra cells 
to compensate foi lower levels of 
oxygen. Red cells carry oxygen to 
the tissues, making normal brain 
and muscle functions possible. 

Sarnquist hasn't proven his theo- 
ry, but he says that one set of sub- 
jects with a "siudgy sort of blood +F 
felt better after researchers took 
samples of their blood, removed 
some red blood cells, and replaced 
the samples. 

Mile-deep chemistry 

Amid growing interest in tapping 
the Earth's heat* some scientists are 
taking a closer look at the hellish 
conditions a mile beneath the sur- 
face. 

But they face a problem: Temper- 
atures of 3 00° C, and pressures of 
more than two tons per square inch 
make it difficult to run chemical 
analyses. Under conditions like 
these, for one thing, platinum 
probes normally used to detect cor- 
rosive substances simply dissolve. 
So engineers have a hard time find- 
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Get in on the P 

in SMALL ENGINE 
service and repair 
Start your own mono* 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 
right at home- we help you 
every step ofthe way. 

inn business! 









In jus! a short iLiitr. you can be ready 
to join one of the fastest trow inn Indus* 
trfea in industry where 

qualified men are making from illl.OD to 
H5.M per hour. ..and 1 hat's Just Tor labor. 
Pam. engine* and accsHuries add ered 
mure to Ihe profits. 



Because I he small engine industry has 
xmwn 90 quickly, an acute shortage of 
qualified Small Engine- i'rofrisktnuls exists 
ihitiuEhout the country, in Ficl< li% not 
u nutual for a good small engine man f o be 
three Id four weeks behind In the summer 
and al least ■ week behind in the winter. 
When you see how many small engine* 
are In use today, il V easy to understand 
why qualified men command such high 
prices— as much os SI7.50 For a simple 
Eunc-up that lubes kw than an hour! 



46-million small engines You receive trade secrets 
are in service today! and business plans 



lactuud Interna 

ra f\t had about 
it yearx experi- 
ence repairing 

tfflifW . . . 

dwr repair* » w 

only minor r . r un- 
lit I started the 
BelSoH Coar.*e." Walter H SilKk 

Campbell. Canto nig 



That 4 * right -there air over forty-Mx 
mil] ion 2-cyele and 4-cycle entail engine* 
m service aeitytts ihe U.S.A. Thai s the 
official count from I he Engine Service 
Assfi.. and new engines are being buill it 
a rate of one-million per month! Wiih 
fully accredited sind approved Ital-MW 
training, you can KJO n have the xkill and 
knowledge to moke lop money scrvfcir^ 
these engine!;. Homeowners and busi- 
nessmen will see k you out and pay you 
wdF to service -and repair their lawn- 
mo wer*. lien, edpers. power takes, 
garden imetor*. chain saws, mini-bikes, 
go-cuits, wiowmo biles. generators. miow- 
Nowci^l paini Apmyers . . . the list Is slL- 
musl endless. 



We guide you every step of the way. 
including tested and proven instructions 
on bow to get business, whar to charge, 
bow to get free advertising, where iu get 
supplies wholesale ... all the "tricks of 
the trade” . . all the inside fact* you need 
to Oifiure SUCCtSti right from Ihe start. 



0 SALESMAN Will C 



No experience necessary 

You don't have to he a horn mechanic* 
or reed prior experience, U yuu can read* 
you can master iliiv profitable trade right 
al home, in your sparetime* wit bout miss- 
ing a single paycheck, Lesson* a^c fully 
d lust ruled — so clear you can't go wrung. 



With our famous ricam-by-daing 1 l rain- 
ing method. you gel practical 'hands-on' 
experience wilh specialised tools and 
equipment ihuc you U receive with your 
training piny ;l brand-new 4HP engine - 
nil yttur.i to keep ! 

SEND FOR fREE FACTS! 

ViHi r Uk naihinR bv actepiinse rbix of- 
fer to find mif Au* r it chaw training can 
fifor you ike akllh you need to increase 
your f/H'omc in a hi^h-pri/fiL m i‘.T.<k*rf- 
proof bmintn of your own. 

Jiikc till in and mall coupon below for 
send postcard! to reealvt full information 
and details by rrtuni mall. DO IT TODAY t 



Send TODAY 

Inr thic belsaw institute of 

lur inib SMALL ENGINE REPAIR 

fact-filled *»■> «■ W Bldg . . Kinui Ctt*. MG . Wltl 

CDCC Tim IS NO OBLIGATION ml 
rncc NO SALESMAN Will Call— evOfl 



•EL saw iwsrmjTE. HU 
KAlteAt CITY, MISSOURI Mill 



■m B «. ■ 1 1 

FIELD BUILDING /'***- 
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I d YES. please samf m (tv FREE bwftlsi Ifetf ^ 

I gives fu^l delays abwi Stirling my own business in Small 
I ^aieRepiir. lunrtflr^ptfB«reisw«i^j(tiMsirrfihal 
I noatesnui will-wll 



Tolll N3VI flu qiricUj 
Inn In be jwr m fan* 
m jpraliUUe ^ae&tirrw 
of hi I Hut* buiiAai at 
JftfJ Mrt Ft*J qnmplftl 

detail m tmt 19-eii 
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CAR CUN 1C 

SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Flood Insurance 

My question is about a 1979 Qldsmo- 
bile Custom Cruiser station waff on 
with 5.7-Hter diesel engine. I a?n con- 
cerned about the recent rash of bad 
publicity GM diesel engines have 
received concerning excess writer en- 
tering the engine with diesel fuel and 
wiping out the fuel injection pump. 

Pd like to know if there is an after- 
market fuel filter that is compatible 
with my ear that will block water . — 
Paul Stout , New Lenox ¥ I tl . 

There* is an electronic sensor sys- 
tem that does a far better job than a 
simple fuel filter. The electronic sys- 
tem, which has been developed by 
GM'fi AC Spark Plug Div,. turns on a 
dashboard-mounted warning light if 
an excess amount of water builds up 
in the fuel tank. It includes a hold- 
ing tank for more than three gallons 
of water filtered from the fuel, and 
makes provision for siphoning water 
from the fuel tank without having to 
remove the tank from the car. 

This ay stem is being installed on 
all cars and light trucks with diesel 
engines now being made by GM, It is 
also being offered as a retrofit to 
people who awn 1978-BO diesel-pow- 
ered Qldsmo biles and other 1980 GM 
cars with diesel engines. The sys- 
tem, available from dealers, is $50. 
which doesn't include labor. 

Regardless of cost, the diesel fuel 
electronic system is a worthwhile 
investment. As you point out. excess 
water in the fuel system can kill the 
fuel- Inject ion pump, and that's a 
loss of about $500. 

When ordering the sensor system 
for your Oldamobile, Paul, make 
sure you get the correct one. Part 
numbers differ, as follows: 

■ Cutlass coupe and sedan — 
22510592. 

■ The Cutlass station wagon — 
22510593. 

■ B8 and 98—22510594. 

B Custom Cruiser— 22510695, 

B Toronado — 22510596. 

Speaking about recoils 

I'm confused. In the last two Car 
Care Guides, you gave a rundown of 
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recalls by auto mamsfactu cere to cor- 
rect safety defects i Recalls, page £29+ 
May '79 and page £31 r Jfa^y '90). My 
car. a 1970 Dodge Bcyal Monaco, was 
listed ns needirt# a tiCic aCctrferafor 
pump and an EGB system modifica- 
tion. I Contacted my dealer and 
Chrysler Corp. Botn say. "Nof You 
mid CAc National Highway Traffic 
Safely Administration say t *Yes."So 
where da I go from herel^Gilbert E. 
Brown v Ballston Lake* N.Y. 

Yours is one of many letters with 
the same complaint, so let me 
explain what may be happening. 

The primary purpose for present- 
ing the list of recalls in Car Care 
Guide is to inform second and subse- 
quent owners that their cars possi- 
bly possess safety defects. Unlike 
first owners, second and subsequent 
owners do not receive letters from 
vehicle manufacturers informing 
them that cars have been recalled- 

MatcriaL for the PM recall list is 
provided by the National Highway 
Traffic Safety Administration 
(NHTKAL line piece of information 
the lists have omitted is serial num- 
bers of the models affected by the 
recall. This may be causing confu- 
sion: Many vehicle recalls don't 
involve the entire line of cars — just 
a certain amount, which are identi- 
fied by serial numbers. Neither PM 
nor NUTS A has ready access to 
these serial numbers. 

So what do you do when you find 



Keeping control 



Control arms are often neglected when car 
steering and suspension parts are inspected 
Yel they are critical. If a control arm breaks, a 
wheel can lly off the car. Control arms are sus- 
ceptible lo fatigue, damage in front-end colli- 
sions, damage during hall-jpini replacement 
and possible manufacturing delects, So Keep 
control arms In mind the next time you inspect 
tfte steering linkage and sail Joints, Grve Ihem 
a close examination If you see a orach In an 
arm, replace the peri. 



your car mentioned on the PM recall 
list? Call theNHTSA tollfree hotline 
number (80G-424 9393) and describe 
the nature of the possible recall. 
Explain that you havcnT received 
notification from the manufacturer. 
You will be sent a card. Fill it out, 
noting the vehicle identification 
number, and send it to the manufac- 
turer. You will receive word wheth- 
er or not the recall applies to your 
vehicle. 

More on recalls 

I am the owner of a 1977 BMW $2Qi, 
hjA ich is involved in a recall ( NHTSA 
recall No. ?#V~UG1 ). The reason for 
the recall is heal that causes vapor 
lock in the fuel pump, cutting Off the 
fuel supply. As a result , the engine 
runs rough find stalls. The fuel pump 
is located beneath the rear of the car 
where it is exposed Ju exhaust heat 

I speak from experience about this 
problem . My car has stalled on sever- 
ai occasions , especially in traffic 
jams. Qnc occasion im^olved me in a 
near-disaster in the middle of the 
Lincoln Tunnel between New York- 
City and New Jersey. Luckily, a 
Volkswagen (of all cars) pushed me 
ou£ of the tunnel, allowing me Jo 
avert ti big foiviicg bill. 

The problem is that BMW has 
failed to apply the repair because of a 
parts shortage. Aje a^jriftnry fuel 
pump has to he installed on the right 
side of the fuel tank to remedy the 
condition , but the kits are hack- 
ordered in Germany, So I've done 
some modification of my awn that 
has averted further trouble and will . 
I hope t continue to avert it until my 
fuel-pump kit arrives from overseas. 
Pve wrapped fiberglass insulation 
around the fuel pump. It seems to 
keep the heat off the pump* 

I hope this suggestion aids other 
readers who own 1977 BMW J£0i 
cars . — Paul AncferSort, Summit, 
NJ. 

This recall also affects 1978 BMW 
32Qi R s. A company representative 

fPJea se turn to paoe 








"&*£&>** , ul xv< 




see the McCulloch portable generator 

AT A STORE NEAR YOU. 



MAINE 

AUBURN 

Mooney’s 

439 Washington St. 
BANCOR 

Southard McCulloch 
31 Washington St. 

BELFAST 

Fen-Bay Tractor Sales 
RFD *2 
E. MACH IAS 
lohn M. Archibald 
Route 1 

FARMINGTON 

Farmington Outdoor Power 

Route 4 

GARDINER 

Gardiner Reed & Garden 

Depot Square 

GUILFORD 

Herrick Brothers 

H0ULTON 

Tingley Bros. Garage 

North Road 

LIMING TON 

Pride's Small Engine Hospital 

Route 117 

LINCOLN 

St. Peter’s Saw Shop 

Bangor Road 

NORWAY 

Schiavi Western Auto 
154 Main St. 

5KOWHEGAN 
Whitt emore A Sons 
Watervitle Road 
TOPSHAM 
Pelletier A Die mer 
Lewiston Road 




amesbury 

Merrow’s Jnc. 

Haverhill Road 

BILLERICA 

J.P. O'Connor Hardware Co- 

4 Tower Farm Rd. 

BROOKFIELD 

Rice A Gadaire Lumber Co. 

Central Street 

FRANKLIN 

Ormond’s Inc. 




NORTH READING 

Larking I^awnmower Service 
3 Washington St. 

RUTLAND 
Overlook Services ‘oc, 
Overlook Road 
SHREWSBURY 
Gauch Brothers Marina 
101 Hartford Pike 
TOWNSEND HARBOR 
Shepherd's Sales A Service 
Main Street 
WESTPORT 

Roland's Lawn mower A Saw 
699 State Road 
WOBURN 

Star Sales A Dist, Corp. 

29 Commence Way 

NEW HAMPSHIRE 

BERLIN 

Louie Catello & Son 

660 Glen Ave, 

CLAREMONT 

Fleury's Small Engine Repair 

Thrasher Road 

CONCORD 

Dean Wilber's Inc. 

142 Manchester St, 

DERRY 

Miley Hardware 
Hood Plaza 

GREENVILLE 

Frost's Farm Service 
Mason Road 
MANCHESTER 
Standard Fence, Inc. 

92 Turnpike Rd. 
PLYMOUTH 

Gilman Outdoor Equipment 
Tenney Mt. Highway 
SOUTH TAM WORTH 
Bennett’s Sales & Service 
Route 25 
WEST RUMNEY 
Short t's. Garage 
Route 25 
WOODSVILLE 
Ideal Welding Shop 
forest Street 

NEW YORK 

ALDER CREEK 
American Sports Center 
Route 12 



CROGHAN 

HAL Motors 

Main Street 

FORT COVINGTON 

Vincellette Welding A Repair 

Water Street 

HAllESBORO 

Payne Brothers 

NORWICH 

Chenango ford Tractor, Inc. 

ONEIDA 

Oneida Body A Equip. Co. 

639 Fitch Street 
PLATTSBURGH 
Rene Neve u A Son, Inc. 

93 Sailly Ave. 

5HERBURN 
Burton Matott 
SYRACUSE 
Reliable Farm Supply 
2033 Park St 

VERMONT 

1JAR RE 

Allen True Value Lumber Co. 
502 No. Main St. 

EAST HARDWICK 

Gebbies Service Station 

MONTPELIER 

Allen True Value Lumber Co. 

Granite Street 

ST, JOHNS BURY 

Allen True Value Lumber Co, 

Bay Street 

SWANTON 

Warren Fournier Home Center 
North River Road 

RHODE ISLAND 

BRISTOL 

J.T O’Connell Supply 
267 Thames St. 

EAST GREENWICH 
Greenwich Hardware 
750 Main Street 



CONNECTICUT, DELAWARE, 
MARYLAND, NEW I ERSE Y, 
PENNSYLVANIA 



Available throughout these states. 
Please check your Yellow Pages 
lor the McCulloch dealer in your 
area. He's listed under "generators’ 1 



McCULLOCH GENERATORS 




OUR PORTABLE GENERATOR 
IS AN OVERNIGHT SUCCESS. 




Yep, it's easy to spot the one guy with a McCulloch 
portable generator. 

The house with the lights burning in the middle of a 
blackout. And a freezer full of cold food. And a nice hot shower 

A McCulloch portable generator is a powerful, dependable 
machine. Built with the same tough quality as a McCulloch 
chain saw. 

Of course, you don't have to wait for a blackout. A 
portable generator can be just as useful around a campsite. 

Or for running power tools outdoors. 

But the time to think you might need a portable generator 
isn't while you're shivering in the dark, fumbling for a 
flashlight. 

It's right now, at your McCulloch dealer. 




McCULLOCH GENERATORS 




THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Batter then tape 

The standard remedy for a ruptured 
coolant hose used to be a length of 
black electrical tape wrapped 
around the leak. We've just found 
something that does a better job 
than tape. It's called Pipe and Hose 
Repair Tape and is made of self-vub 
cam zing rubber. 

Bach kit has two rolls of tape: 
reinforcing tape and fusion tape, 
first use the reinforcing tape on the 
leak and then wrap the fusion tape 
over it- 

The fusion tape actually bonds to 
itself within 30 seconds. You can 
even feel it get warm as the chemi- 
cal reaction bonds the tape to itself. 
This new wonder tape will hold up 




Sett- vulcanizing tape bond* to It wit for 
repairing hoses and other pipes or lubes 



for thousands of miles of use after 
application. 

The tape is available for $3.G4 
from AMP Special Industries, Val- 
ley Forge, Pa. 19482.— 7\A. 

Diesel fuel healer 

Commercial truckers with diesel 
rigs have been using diesel fuel 
warmers for years. 

Fuel warmers prevent the waxing 
and gelling of fuel which occur in 
cold weather. Not only can this 
cause poor road performance, hut it 
can eventually wipe out the sensi- 
tive metering units on the vehicle's 
engine. 

The Heatstar V fuel warmer is the 
first to become available for passen- 
ger cars with dieselsn It can raise the 
temperature from -18* F. to 76 D F, at 
a rate of two gallons per minute. The 
unit uses a 185* F. coolant tempera- 
ture. 




m 

■ COOLANT 

I 



Fuel warmer prevents wex end gel buildup 
In dtoeei fuel In ccld winter weather 

The cost is SIGC from CR Indus- 
tries, 900 North State St., Elgin, 111. 
60120,— M. L, 

Heavy hitters 

We've just made a welcome addition 
to our toolbox. Jt'B a set of chisels 
from Mac Tools which comes in its 
own plastic tray. The set includes a 
3- pound hammer and a pair of safety 
glasses — a must if you're working 
with striking and struck tools. 
Hand-forked of chrome- vanadium 




Heavy-duty chisel sat Is made of chrome- 
vanadium steel, comes with hammer, tray. 



steel, the chisels are sturdy enough 
to take even commercial service- 
shop abuse. 

Part number is SCDHBSP- Price is 
$45.95 from Mac Tools, 4380 Old Rob- 
erts Rd,. Columbus. Ohio 43228. 

— TA. 

Tiro-pressure monitor 

Now you can check tire pressure at a 
glance. A neat little gadget called 
Tire Pressure Monitor has a built-in 
plunger which, when threaded into 




Alr-pmaur* monitor tails you at a glance 
when the tire sir pressure ia getting low. 

the valve stem, will indicate the rel- 
ative tire pressure, instantly 
alerting you to a possible problem. 

We've had them on several of our 
cars and they certainly seem to do 
the job. 

The tab is just $3.98 postpaid for a 
set of four. You can get them from 
Stanley International, 3503 Mono- 
gram Ave., Long Beach, Calif. 
90&I&. — G,W* 

Changing your stripes 

Duro's Easy Does It body filler ha? 
solved the age-old problem of know- 
ing when to apply and when to 
sand. 

Out of the can, the filler is a pink 




New body filler turns colors to loll you 
when Ire time to apply and when to send. 



color. Once it’s properly mixed with 
hardener, it turns a light purple, 
telling you it's ready to be applied. 
After application, it turns a third 
color— green— telling you it ia ready 
to be sanded. 

It comes in pint, quart and gallon 
sizes from Wood hi II Permatex, 18731 
Cranwood Pkwy., Cleveland, Ohio 
1 44128.— MM, 
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STP ML TREATMENT ADDS AN 
ANTI-WEAR AGENT AND VISCOSITY 
IMPROVERS TO YOUR OL 



IMPROVED VISCOSITY 
MEANS IMPROVED 
LUBRICATING QUALITIES. 

Today's mu li (-grade oils begin to lose 
tbesr effectiveness as you drive 
STP Oil Treatment, the world's best 
selling oil treatment, is an exclusive 
formula which contains temperature- 
activated long-chain polymers 
In Winter or Summer, as engine 
temperatures rise, these tempera- 
lure-activated polymers uncurl 
to actually improve your oil s 
viscosity and therefore its lubricating 
qualities Plus it contains ZDDP 
[zinc dralkyi dilhiophosphatel, an 
ami-friction. anti-wear, anti-oxidant 
agent This special formula 

* Increases viscosity and anti-wear 
properties 

- Promotes lubricating qualities 
■ Reduces oil consumption in 
many cars 




time you change oil add 
Treatment It blends with ail 
petroleum base, graphite and syn- 
thetic Oils or greases 



WHEN TO USE STP 
TREATMENT 

Use STP Oil Treaiment ye^r round 
Always change you.* oil at manii- 
teciurer£ recommended intervals 




SATISFACTION 
. GUARANTEED 
) OR YOUR 
MONEY RACK 
FROM STP 



General Shop Us# Lubrication Mi> i 

part STP Oil Treatment with * parrs 
general ail-purpose oil 



STP Corporal iprv an R-yJAHJ-n Com pan v 
Fl Lauderdale. Fl_ 33310 
“ 1001 STP Cofporiatipr 



WHERE PEOPLE USE STP 
OIL TREATMENT EVERYDAY. 



1 You renames crankcase T h e 1 1 rst 
nme you need oil and every time you 
change oil add STP Oil Treatment 
When I he engine is running and 
warmed up Use one can of STP Oil 
Trcalrnenl to 4 or 5 quarts ot oil 
Marniaan 10^ by volume 



£ Manual iransmissicn. gear bojruf 
and differentials. AtJd One pare STPGjI 
Treatment ro TO parts regular IuOm- 
canr For trucks a nd tractor &. add up to 
1 par! STP Oil Treatment to 6 parts of 
lubricant l Not recommended tor use 
in friction drives and wpi clutches * 



3. Power Steering. Use 1 part ST P Oil 
Treatment to 10 Paris power steering 
ffuid 



Engine assemblies. It you work 

your engmo coat an moving angina 
pari 5 pnor id assembly with a mixture 
o! i part STp Oil Treatment and 1 pari 
motor Dll 



Extra uses: Two cycle engines, motor- 
cycles Gul boards and lawn mowers 
Add i part STP on Treatment to id 
parts recommenctetf oil and then sad 
To Juel as directed 



ABOUND THE TRACK, AROUND THE WOMB. 
STP OIL TREATMENT fS NUMBER ONE. 






CAR CLINIC 

fCortfonued from page $0} 

told me that by the time this article 
appears, the fuel-pump back-order 
situation will no longer exist. Check 
with your dealer or a regional office 
to see if the new pump has arrived, 
[f the pump hasn't arrived, your 
suggestion, Paul, is worth a try, 

Jimmy has a shimmy 

Since f bought my 1980 Plymouth 
Horizon, Pve experienced steering 
vibration at ubouf SO mph. jVo me- 
chanic has been able to find the 
euwtfe. They've checked front-end 
alignment t tire balance and steering 
linkage . Can you help me? Pm con- 
cerned that something will break 
loose and cause me to have an acci- 
dent, —Jim Leach, Columbus „ Ga- 

Some 1979 and 1930 Horizons and 
Dodge Omnia have been hampered 
at speeds of 25 to 35 mph by drive- 
line vibration that transmits itself 
to the steering. 

The cause is excessive runout of 
the transaxle transfer shaft. You 
can verify the condition by road- 
testing the ear. If the transfer shaft 
is causing the trouble, you will feel 
vibration both when the car is under 
acceleration and when it coasts, 



Another malfunction that can 
cause vibration, other than the 
transfer shaft and what you men- 
tion, is constant velocity (CV) joint 
damage. This is most noticeable 
when the car is under acceleration — 
not when it's coasting. 

If transfer shaft runout is veri- 
fied, the ring gear and transfer 
shaft, transfer-shaft bearing cone 
and transfer-shaft bearing cup have 
to be replaced. 

Details of the repair are outlined 
in service bulletin 21-09-80, which 
your dealer has on file or can get 
from his regional office. 

Fiat fortissimo 

About a year ago, I bought a new 1979 
Fiat Brava it'zfft engine and 

standard transmission. I took deliv- 
ery of the car in Madrid , since / work 
here for the US. government. The car 
came tvicA Cioo catalytic converters^ 
one installed and, believe it or Jtof. 
one in the luggage compartment as o 
spare, t Maybe to keep the spare tire 
company f ) But the spare converter 
isn't my problem. IPs the one on the 
car. 

Two months ago, the ear started 
backfiring through the Catalytic con- 
verter when / let tip on the accelera- 
tor pedal to shift gears, and also dur* 




ll is very important lo 

use the correct lool aIa 

whan selling sparkplug 

gap. or when opening 

side (ground) electrodes lo 

service plugs, The correct tool is called a 

sparkplug electrode-bending lool. Ii is usually 

pad of a sparkplug feeler gauge. Using a 

makeshift lool, such as pliers, to bend the side 

electrode will damage the electrode and ruin a 

good plug. 



SPARKPLUG ELECTRODE 
BENDING TOOL IS 
1 HE CORRECT TOOL 




accuracy, dm ar 



_..j ca*l iron components 

ifKjyiiiial 

can provide 
alignment. and 
}or ragged tbS* lro * 
a *d nilsiMk assure 

deeded *&f* 5ha P too ' s 
JWi 34" rath*. 

=.1 lirillino macnifWL 
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, ii ii" disc sander. 
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MAIL TO: 

Mailer Shop, NtuMMool Dhrialbn * Depi MBOl 1 1 
A0CA, IrtC, 3721! Benner Ret Mlemtiburfl. Ohio *5^2 

Phone (51 3| 966-5300 



I— I Yes - 1 would tike to team more about Master Shop 
Please send me your Information package 

NAME 



4DDRESS 



flTATE 
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The Dry Look leaves hair feelin g 
as soft and natural as It looks. 

The Dry Look gives you more than o great leak . 
It leaves your hair feelin g soft and natural , too - not too stiff, 
The Diy Look In pump spray or aerosol - with a formula that's 
right for your hair. Get TT^e Dry Look. . ,and don't be a stiff I 

C CorTifHyiir i'AjO 




ing decile ret lion. Sim ultaneously, 
matt# fit tie bluish- white halls blew 
out the tailpipe. I figured the leaded 
gas I r m farced to use (there is wo 
unleaded here) finally killed the con- 
verter. / removed and replaced it with 
a straight pipe. But this hasn't 
stopped the backfiring ¥ which is driv- 
ing tnc up the wall. 

If the trouble isn't being caused by 
the catalytic converter r what is caus- 
ing itl Maybe / should reset the car- 
buretor to some specification other 
than that recommended by Fiat. 
What do you say? — Randolph E. 
WArttwir#, U.S. Consulate % Barcelo- 
na. Spain 

1 think your trouble stems from a 
defective electro valve that controls 
the operation of the gulp valve. The 
gulp valve serves the same purpose 
in the Fiat as the positive crankcase 
vent (PCV) valve does in other cars. 
In other words> backfiring is proba- 
bly not related to the trouble you 
had with the catalytic converter. 
M&ny Brava owners here in the 
States, who must keep catalytic con- 
verters on their cars and who have 
unleaded gas available to them, are 
also experiencing engine backfiring 
because of malfunctioning gulp- 
valve electrovalvea. 

The solution is to see that the 



engine is tuned up to specifications 
recommended by Fiat and to replace 
the gulp-valve electrovalve (part 
No, 4412065). 

By the way, that spare catalytic 
converter is supplied by Fiat to a car 
owner overseas who will eventually 
bring the vehicle to the States The 
spare converter should be installed 
on your return. 

Sibling rivalry 

Is there anything wrong with a car if 
you have dark black in the tailpipe 1 1 
don't know much about ca r$. I'm only 
1$. It's my sister's car. — Peggy Ko- 
ber T no address given. 

Tell you what + Peg. You show &is 
that the kid sister can come through 
in the clutch. Your sister's engine is 
running rich. Tell her to stop throw- 
ing money out the tailpipe, in the 
form of wasted fuel, by having the 
engine's fuel and ignition systems 
tuned up. Also have the mechanic 
check the choke system. 



GOT * PROBLEM WITH VOUfi CAR? 

JUrtaj* Mac about s Sand roar question to tha Gar 
dime, Popuisit Mechanics. 224 west S?m St., (NW 
Vort, N,v. White JblttHi canfXM 0 * answtrad 

individual)?. prQbb m$ that m of pflflflfflt totswr W0 
fie pubVstmd to tf» coi’ornr: 



SERVICE TIPS 

■ Chrysler Cot p. says ii will pay Ten p arts and 
labor to correct problems with 197S-SO Omni 
and Horizon front-wheel hearings, automatic 
transaxles. rfisiribulors and oil pumps, The 
deal is good few 24 months or 24.000 mites 
from Che time the vehfcte was purchased new 
—a doubling the warranty time, Any Chrys- 
ler Com doa&r is authorized to make repasts 

M Genera I Motors warns you not to have both 
batteries of diesel-engine cars replaced a! 
ones, unless both are shot. Says CM, "Many 
dealers erg replacing both batteries in diesel 
cars. Each battery should be charged and test- 
ed individually. Replace only tbs tailed bat- 
tery.'" 

■ if your 1 978 or earlifir-modeE Ford or Mer- 
cury has FMX automatic transmission, replace 
tha metal oilp^n screen with a Dacron filler for 
batter filtering. New relaining [Hips are needed- 
The fitter is part No. D8AZ-7AOEIS-A: the rear 
dip is part No. C8AZ-7 AjQ97-Fj and the front 
Clip IS part NO. GBA2-7AQ97-E. 

■ According 10 GhevroteJ service bulletin SO- 

hza, some models with 3 8-. 4.4- and 5.0-Hter 
engines may knock during Sigh! throttle accel- 
eration, The noise, which sounds like a main 
bearing, is probably excess hydrocarbons 
'igniting In the exhaust mafitfoldfi because of air 
entering the manifolds by the AJR sysiem. To 
verify Ihe condition, sol Ignition timing to spec*- 
Wcation and remove Ehe AIR system pump 
drive belt. Drive Ihe car a short distance. If the 
knock subsides, ihe cense is exhaust combos- 
Eton, which, says Chevy, "is a proper function 
or the I960 emission system." VM 
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To irulall an indltilor lamp an ! mulli*vyi|cft plate, fOu ftOed is dmds between 
each twiEch ar tf m* lamp, Twwl (he d tad* taitai lagieTHitr (intel), sotehir &nda to 
light tormina.! (Lott) and conn set Eh&m (right) iO diodaa have lame polarity. 



For a alpgle^awilch inatallaiipn r remove 
wall -plate and bore .4 -in holf ^ in. Irom 
upper mourning screw. Radio Shack'* No, 
2F2-7QJ mdicalor lamp WBl Irflfttf iwe. 



Arter maielLing she indicator, leal 
The I Jimp io he tur* Thai il ia 
connected correctly before you 
reinstall the switch plalo. 



Lamp TO 3 
ugh! lamp (such sain 
an ariic). It glows when (he light lx Left on. 



Add a reminder* lamp 
to your 

light-switch panel 



M ost of Ua have at toast ohe lamp 
in the house that isn't visible 
from its switch. Perhaps it's a ceiling 
fixture at the far end of the base- 
ment. a light in an attic or a yard 
light. With such tights, you don't 
always know when they + re left on* 
One way to be sure ia to install an 
indicator lamp at the switch. 

Almost any type of neon Indicator 
lamp will do the job. but it will 
require a series resistor to limit the 
current flow. If your selected neon 
lamp doesn't have a built-in resistor* 
you must add one externally, gener- 
ally of 100.000 ohms. Radio Shack's 
No. 272-704 indicator lamp (SL70 for 
two) is shown here. 

Important: Be sure to turn off the 
circuit breaker or pull the fuse 
before installing a lamp. 

In a single- switch installation 
(top. right), attach the indicator 
lamp to the switch plate, Solder two 
wires to the indicator terminals (up- 
per diagram at right), Attach one 
wire to ground, the other to the load 
side of the light switch. Then rein- 
stall the plate* restore power and 
test the lamp. If it stays on continu- 
ously* regardless of switch position, 
it is connected to the wrong switch 
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terminal. If the neon lamp doesn't 
light at all, there h probably a poor 
ground connection. 

You need only one indicator lamp 
on switch boxes controlling multiple 
lamps to show when any one of the 
lamps is on (photo at top H loft). How- 
ever r you must install a diode 
between each switch and the indica- 
tor, as shown in the diagram (bot- 
tom, right). The diodes isolate indi- 
vidual circuits. They must be con- 
nected with the same polarity. Any 
diode with a 2QQ-volt rating or higher 
will do. You can purchase an assort- 
ment of 50 or more for several dol- 
lars at an electronics supply store. 

To install the indicator on a multi- 
ple-switch plate, turn off the power. 
Remove the plate and check avail- 
able space. Make a pencil line on the 
wall below the switch box to indicate 
the lamp's mounting position. Re- 
place the plate and mark this posi- 
tion on the plate. 

Next, bore a hole in the plate and 
mount the neon lamp. Then twist 
the leads of the diodes together — 
two diodes for two switches, three 
diodes for three switches. Observe 
polarity (usually marked with a 
stripe} and solder the twisted ends 




SLACK 



-I HOUSE 



1 15 V -! 
At 



WHITE J 

wi m 



. Switch 
BOX 



In ilngl^awtlch application, solder two 
wires to lamp terminals. Attach one to 
ground, ww to load side of the switch. 




Switches 



BIACK 
WIRE 



115 V. ■ 
A.C. 

white/ : 



W RE 



NEON 



SWITCH 
BOX 

In switch boxes controlling two or more 
lights, you must use a diode between each 
twttch end the Indicator lamp, as shown. 



to one terminal of the neon lamp. 
Solder several inches of insulated 
wire to the other end of each diode to 
make hookup easier. Also, solder a 
ground wire to the other terminal of 
the neon. Add insulating sleeving or 
tape any exposed connections. Make 
the remaining connections to the 
g witches and to ground. Restore 
power and check each switch indi- 
vidually.— £.0. Rexrod& 







Yon Take NQ RISK! Thv Beliau. 
ts Buckzd By Our Extimwr [f)Q% 
Guarantee of Satisfaction; 

* "Try the Belsaw in your own *hop iara Full 30-Days 
■and pul It to work for you. Give i! a Uiorough test and 
make* ]t prove rhai it can do everything we say It will 
. uw it | u s’ as much as you warn . Then if ytiu axe no! 
completely satisfied, just wnd It back and we’ll return 
every penny you sent. And YOU are the sole judge! 
There are no Questions asked there are no fine 
print 'use'chctngea, Our Flat guarantee Is that YOU must 
be 1QQ% satisfied dr yqy ge! your money back." 



ACT NOW! 

Coupon 
Brh ifli 
Fufi DetJuM' 



Your home worksh 

can PIY IFF ... 



This One Low-Cost Power Tool — 



SAWS u Hired MM... 
PLANES to desired Udclmess 



MOLDS ell popilar Patterns... 

— All at once or separately. . . All By Power Feed! 



The Only Complete Workshop Toot Of its Kind in Tbs World? 
From The Day It Arrives. . . :he Besaw will ffiatte and save you 
money. With shortages end inflation dnving lumber prices sky-high, 
this vereotste power tod easily pays for ttsritfby quickly converting low 
cost rough lumber into high vaFua finished stock. In just one pass turn 
out your own quarter -round, door and window stop, casing, 

longuo and-groove . . . all popular patterns- Olho* Bolsaw operator 

m making cases tor grandfather docks, furniture, picture frames, 
fencing, boa hives, bed slats, surveying stakes ... all kinds erf 
milfworit. 

Huil! For Pros , . . Priced For Hume Draftsmen . . „ . n is engineered 
and burl! to industrial standards, but factory-direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple io operate even beginners with no experience can use It 

WHh just nils- one low cast pewcr-laod machine 
in i comer of tour 91 rag a or basement. you're 
sat up 10 supply lumberyards, cabinetmakers, 
carpenters, remodelers, contractors and 
hobbyists In your area with custom-planed 
lumbar. Him, melding ... ALL ol Ihelr 
miriwerk require m crtli . You can supply pic- 
ture molding 10 art shops, hardware and de- 
partment stores, or sail direct to kerning shops, 
All standard patterns are available Emm slock, or 
well custom grind ■ knllo to your own special 
assign pr simple, 

iDbo The ftchmr Pay? YOU BUT! 

READ WHAT OTHER BELSAW OWNERS SAY: 

A Hood ImeMmrnl » Robert Sawyer. Rcreebui^., Oregon: "f be* 
that the BeUaw is She best investment / ever made. F ve been a 
planer man for years and am now retired. The Beisaw has earned me 
over 560,000 extra income in she past eleven years,'* 

Psv* lEsdf » R s s. Clark, Spd^BeM. Ohio: "/ boughs a batch 
of walnut in the rough, and after planing if an r hr Betsbw / figured up 
the money l had saved, ti was enough la pay far two-thirds she cost of 
the Planer. It realty does a good job.” 

Mart THan i-'tjwtled ■ Stephen SdiulLr, Orange viJle.. Penna,; 

' 'This machine pays for iiieff hy matin# money out of scrap boards . 

Vr J.t O very well built machine and t confess is is more than / expected 
for the price ft does everything you say it will" 

. , . And Rehaw h The Choice Of Pmfmionnk; 

* a l F£ commend fl^/W.T Pianer-Malder-Saw as she mas! useful 
shop tool iftar any crqftsman could own . We use ours every day in the 
Wopkjrnch model shop, end couldn't get along without it" 

MY HIDDEN— Ed-fc* of WORKBENCH Magazine 
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Just Mail Coupon . . . 

NO OILIMTIM and 
NO SALESMAN CaiFSI 



ff [^nuK*^ hfM 

'cwmJ. >Mir 

fV! JlOimJ wrt fHFHT 

avf ClldlMJ to: 



BELCAW ROWER TOOLS Gq. 

W1I Fkjfid Building ^ 

Kansas City, MO 6-SIT 1 



BELSAW POWHl TOOLS Co, 

HU FlM Building 
Kansas Oily, Missouri 94111 
L YES, please J etid me she FREE Booklet 
thaS gives me complete faces ahont Reliuw's 
Finn ft-Mrridet-Son- 4 rut fitil detoifi on how 
t rtJJi quatffy for n 30-Oay Free Trial right 
in my awn shop. I understand there if \'o 
Obligation and that So saletmon *dt cat! 
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FRAMES 6-MILUMETEFI SOUND FILM . 



SOUND I RACK 
^3 
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Warning — videotape isn't mo via film 

Finding Ehe picture and sound Erack on hon%e 
mcwi# FMm hs sasy — the,r are visible, as shown* 
above. Videoiape, on he o?her hand. looks 
D'an* Bui if you could see Ihe tracks on a VH$ 
videotape machine, you would see Them as 
vary fine diagonal lines. They are recorded and 

pfaytwJ by a lieltL^dly spjiiiiny hand that iratlcs 

the diagonals. 



Thirty frames (diagonal iracks) make up one 
second of videotape lime. In Freeze-frame 
mode,, Ihe helically spinning heads can build 
up a Few hundred degrees of heat on a small 
area ol the tape. This Is why you should naver 
alfow a videotape machine to remain m me 
freeze- frame mode for a long xlma. The imense 
heal oouW damage the nape 



Ward-processing update 

Since our article PM Designs You r 
Personal IVord Processor appeared 
in our July *80 issue (page 78), we 
have heard from many readers who 
put the system together and saved 
anywhere from $2000 to $10,000 over 
commercial units. But there are a 
Coilple of new products we should 
mention. 

The first is the Yidex Videote^im a 
plug-in board that gives the Apple 1 1 
home computer an 80-column dis- 
play^ rather than 40 columns. This is 
the same display as that of more 
expensive word processors, so for 
$34 5, it adds visual punch to our 
design. 

The Videoterm board will inter- 
face with the Apple Pie word -pro- 
cessing software we described in the 
July article. When not being used for 
Word processing, the board will also 
give an 80-column display of most 
other software, with only minor 
modifications. 

The Videutei in also includes 
graphics, and if you need special 
character sets, Videx makes them 
available. Or you can program your 
own into ROM (read-only memory) 
chips with proper hardware. 

In addition, since the article ap- 
peared, the Apple II has gone 
through a minor change. The new 
Apple II computers now feature a 
"revision seven” main printed-cir- 
cuit hoard. 

The Dan Paymar lower case 
adapter will not work with the so- 
called rev. 7 board. Instead, order 
Paymarifl new Model II adapter. If 
you're In doubt as to which board 
your Apple has, ask your dealer^ 
one of the Pay mar boards (which are 
now priced at $64,95) will work for 
you. 

It may not have been made clear 
enough in the original article, but 
the Heath H-14 printer should be 
built in what the Heath instruction 
manual terms a ■"modified 11 manner* 
This is j h addition to the special wir- 
ing we detailed. 

The address for Videx is 897 
Northwest Grant Ave,, Corvallis, 
Ore, 97330. Dan Pay mar's new ad- 
dress is 91 Pioneer Pt„ Durango, 
Colo, 81301. 

See how they run 

Was it some divine plan that brought 
the affordable quartz (digital) chro- 
nograph onto the market in coinci- 
dence with this country's running/ 
jogging boom? It was to Texas 
Instruments, at least— the compa- 



ny has packaged its inexpensive 
multifunction Sportswatch along 
with n copy of Dr. Ken Cooper's aer- 
obics book (latest revised edition) in 
what TI is selling as a "fitness 
kit.” 

The package 1 9.95) also includes 
a chart for the jogger 'el daily logging 
of aerobic points as a result of timed 
running distances. It's a clever way 
of merchandising any quarts chro- 
nograph, of course, but the Sports- 
watch itself is what makes the pack- 
age. 

The one we tried kept accurate 
time to the second for better than 
two weeks. Its stvpwatch capabili- 
ties compared favorably with much 
more expensive quartz timers. ICs 
convenient to use while exercising— 
although the function buttons don't 
give any positive feel— and, so far, 
the plastic case seems impervious to 
perspiration. 

Apart from a "backlight” that 
simply doesn't give adequate night- 
time illumination to the liquid crys- 
tal display, the watch performs as 
advertised. At the price^ it's a great 
gift for either a confirmed runner or 
someone whose general physical 
condition seems to call for a touch of 
the spur. 

Crystals washed up? 

Liquid crystal displays, or LCDs, are 
familiar to almost everyone. They 
are the black-omgray numeric dis- 



plays that many watches now fea- 
ture, instead of harder- to- read, red* 
hued light-emitting diodes (LEDs) 
which were go prevalent just a few 
years ago- 

But just as the LCD took over 
from the LED, someday liquid crys- 
tals will also be replaced. 

Right now T hydrated iridium oxide 
crystals are being looked at as new 
formulations for LCDs. These new 
crystals would not require a "re- 
fresh” current. Normal LCDs must 
now be "refreshed” many times a 
second— reenergized over and over 
again— to hold their display. 

As the iridium crystals do not 
need this reenergizing, they could 
extend battery life and also make for 
simpler, and hence cheaper* circuit- 
ry, 

LEDs led to LCDs and the LCD 
may soon give way to the ICD (iridi- 
um crystal display). HC 
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S2-page color catalog 
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ne* calaleg bnnQS VOw 
work!? moaclassjc ctacfc 
bosons, fep^p- 
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■A-fietfvjr you ro a begins d* 
a master craitsrfdn. youil 
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Ou^&iiiL^ifl?kilsarE 
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assembly Our 5uli tranor 3 
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ThftflnAathardwDCMfi. diiindW^il^ 
man mQvtfWitl . Mason &Su*wan offers you Pie 
&naa Kack. walnut o£h. cheny and Honduras Mahq- 
gai'y anywhere U'satuU Vi H i n i o k Bfemsh- 

Iras and carePoBy to? b^rto? m appear- 
ance W! find itte same qualny n olt praoson 

movemerts ido T hey re manuJaduiad to our £wm 
Sncs specifications by UO? cH Wfest Gar rrar.y's q(0e!d 
endiafg^a proau^erEDldocKmecriarjsiTs To 
COTpkrle yow prujed c hoooo erf; q? qj r h a ndSGFfVl 
soki brass iste. cr anyof om bsauMuliy riand- 
finsned dtfs Superb quaty m-ttughcui 

Ewything y^u nosd !q biM Bn htiltoam 

doc k . When-you choose Mason & Suhvan clock 
kts, ypull be rewaitsed wtft a frf>ar more infer caldy 
deiaded ’das&c" rms&eta shaft y-uu ™r ihpugft 
possMJe- Airuehanoofr! Fcfoofnp*eft5c^ffii£ 
spec+ircs on ojr umtje au^antee „, 

Send for our new 
ootor catalog today. 
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NAME BRAND ITEMS 

Buy difwl Fr*f»t U.s. G***t*ri ct)4lQ£ 4 rad 
rftjpy "lrtsid«r'i GOnfrffanraJ' pnmonhantf lods. 
p^wir tools, aiiUnmeliyfl looli. meflors Handyman 
SUPflSies— fc.OOO nabDhdlly advertise! name rir^n^J 
iLrfhs at Tijcfc- txrt t&'Ti t:r irr \ i.T*r; gn 4I1; rhp Famous 

nflmn% ysu jnd [rust — Wns, Dis&tan, 

&fj, lyennedy. luFkin, Roc4-wil. &ach & Deck**, 
Plus marry, many me** 

Thousands or s^rusus- mnd^d cranemen mr 
hurvp.7wn^r> jnJ bc^FITtieach wnfl us 
IE 00 just Id set ttii-s big L9& paae cataki£ ai PHri 
iBstje buys on br^nd nsrfip l^ni 1 hirdwir*. and 
4Ccnwi*s 

Our barfi3rni ve loo cjmT and oui pno-es too 

bw lor in t4 gi ff awa^i | h 1 Lvjj Lnl JiDfl Ed p^^olr wtq 

Aren’t s^lfy inteffisflpi So w? #sk T(y 13 I^rnply to 
diBcou^aeE- c u r.G-s ith- seet era 

&uP the we took af ir. me catotof n fltAL-LV 
IV*fl 1 V-jj ££i a \\ Cash Cwlifrato wdh yp^ 1 gaa^ 
SPctWt Irm CwtifigiH |UiT bkf mcmAy wiTh yo^r | r*f 

onJer Or jF ywi r ii not 100% iahshed w-tT* the cal- 
alqe. lend Eho Cenil^ato hac* to us and well refund 

yOur CtoUir— C.fUu ke^o lhc £4UtO£ ) 

AS an -enti'j "thank you - 'nr n^Ernt nawr you'll 
fin rrsr^ivj w.EEi yS^r Fir^l ^rUer HO miller Me* 1 
vnaii-i LO piece Hi£h TostS«l Drill 8H Seffwo^th 
about $4 0d> absolute- 1 ? FKl 

U S (aehflfa I Supply Corp., 100C*iFimi*EJflJSrratl 
Plftinerew. N* 1 -B03 



Who buys from U. S. General? 

ThwHndi indhMiJu jtj ppA compenfii Hfri'i ■ pirtW 
Uml ql I|ftWi iFgm onjf lp|l f H-g t rtonlHl CIlMDHIf F HA 



Seme low prices for you-> 
no minimum order required! 



US Gdnpral Supply Co*rp Pflpt t4l? 

100 Co*nm*rci*l fibHt 
pl&ihMiew. N v lliOJ 

I ciiclrii 1 II f^Ka b*ndyegr new |^l4 pi|.e Igl I? il l 1 
Irgled CandifJvriluJ Tyj: £ I Cal Mu irVL'Udl 

a Cw'EiHcaei YNUrtJt I S €0 DH «*) firyl pu^t-'iaw ill gm rrn 
[00 V lanUi^ ■itn rill! Cdraluy my % fc wllpe uturiE^elrir 
wlundid 



Millers 

Falls 



b' -’P-RCrfi: m L | ^tmilu. '^mi rnap 



AVAILABLE NOW , , . POPULAR MECHANICS PLANS. 
PROJECTS, PUBLICATIONS CATALOG. Bigger, better more 
exciting than ever ... 32 pages . . . dozens of illustrations . . . more 
than 900 listings. Completely revised and updated, this latest 
edition of PM’s famous catalog is a must for homeowners, 
handymen, hobbyists, craftsmen, outdoorsmen and do-it- 
yourselfers of all kinds. You'll find it packed with great ideas for 
home improvement, challenging shop projects, exciting 
leisure -time activities, valuable know-how to help you in virtually 
every area of construction, remodeling, repair and 
maintenance. 

The most valuable catalog you may ever use and only 50c prepaid! 
Send check, money order or coin to: Popular Mechanics Catalog, 
Box 1014, Radio City Station. New York, NY 10101. 
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Travellin’ Fridges 

Save $30 but you must act now! 

Our off-season special ends Boon, lb guarantee youx saving call toll free 

druse order coupon below. 

DONT MISS OUT ON ELECTRONIC REFRIGERATION FROM $99! 



YouV« nicely -gotten away an your Long 
awaited vacasion, camping trip or long week- 
end with the family You Ye comfortably 
cruising in your c ar, or rec. vehicle al eng 

a busy interstate with few resl stops or 
restaurants. You guessed il . . .the Suds want to 
step for a snack, But ycur Koofetron F34 or 
P34A js lull ad sandwiches, cold pop, tried 
chicken home made. fresh and coki. The 
temsly helps- sfiemrelves and ycxi’ve saved 
valuable vacation ume and another expensive 
restaurant bill 

You're a commuter, a salesman or a 
trucker and you spend many hours jn ycur 
vehicle daily You've often longed for a fresh 
snack or sold beverage as the miles tick away. 
Now with ycur amazing Kooiatron P30 plugged 
in beside you, you open Oie Ltd and uistanlJy 
(resh food and drinks are at your fingertips 
You're refreshed. . .you've saved an unneces- 
sary stop, lime and money 
AfPOHD/aLE OOMVEMOiCE 

Home refrigeration has cornea Song way 
ance the days erf the ice box and the block d 
toe. But most cd us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or. we revert bock to the cooler 
ond ice routine oJ days gone by. simply 
because there's never b any dependable 
and inexpensive altemaljve. But now, lor the 
price d 4 good Dogler and one or two seasons 
of buying jee, (or about 10 family restauron! 
me* risk ail the monreb d borne refrigeration 
are avakiable etecrtronicaLly And the sloppy 



ice cooler with its soggy and spotted feed can 
become a Slcne-age memory tor you- An 
amazing space-age miracle.., th* Ihermc 
electric solid state module. . .makes thes port 
aHe refrigeration revo-lulion possible, 




Utilized by MA £A iKtentmSj as the -only 
retngeralicn system for rockets and satellites, 
thermo-electric- coding has been in use- for 
almcst a quarter cenhuy. These expensive 
modules were selected by MAS A far some 

basac reasons . . . they re small iflbogl the *ize 
d your wateh). . , they're light weight (they 
weigh less than a package of cigarettes), .. 
lhey're totally reliable (these modules are 
completely solid state and have no mowing 
pads). . .they require little power (they 
ure the same power asene of your car's tail- 
lights). . -they're completely insensitive to 



tilting, bumping, vtba-aiten, (which causes 
failures to pcmvenbonal compressors, motors 
and piping ) - - - they're powerful [these modules 
ha^t^saiwcoohngpowerflfia 101b. Hook 
d ioe). . and they never wear out or break 
down, And tor portable reEr^geraticm where 
you require 12 volt DC. power, thermo- 
etectric modules are the mod efficient . These 
amazing h&at pumps have not only gone to the 
moon, bus have provided the breakthiwgh 
fer Kodalxon's truly reliable, Lightweight 
portable refrigerators. 

THOUSANDS IN USE 

Kodatron Industries Limited now has 
tens of thousands erf these electronic fridges in 
use worldwide using these same powerful 
solid stote modules. The reJiabtltty, perfor- 
mance and convens^ioe of electronic refriger- 
ation has ngw been dramatically Sealed and 
preven in all kinds ol temperatures, conditions 
and envifonmente Iran Australia lo Alaska 
Built to lake st r these eleclronlc modules 
are encoded an tough, plastic insulated chesls 
that are designed to be rugged and truubte- 
Jree. Non-rLisfiirsg hinges and latches prevent 
COrrtEJOn m Sail water environments. And 
wiih only one moving pari (a small 12 vdt fan) 
Kodatron portables seldom see a service depot. 
K cola Von r s combinaticin df space-age heal 
pumps and quality engineering have new led 
so a whole family of electronic portable refng 
craters and food warmers lhal eliminate cretly 
ice and provide 'Yiome refrigeration" conven- 
venCe at ame and sensible prices 





WUM.H) 

Mddsaporo*. 17, X2 dl 
pOp cans- reFrgeralES 
in air tamps up EGGS' F 
AiW keeps bqrt F0ttfc 
her (150’FtatEhe (ItcK 

04 a switch- Tough 
Glib Pdtyi>! c pLa s ti-c 
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Koolatrons PIG not only iftaktE a great 
car Irudge but at a flick of a switch Lets you 
bring home your favourite fas* ioodls "piping 
hot 1 ' Comes with a 9 ft. power oard that just 
plugs into your cigarette lighter, Amazingly 
easy to operate. . ,one switch alette hot or 
odd, A second switch allows you to rerfrHjerate 
normally or seted maximum odd. With your 
engine dH r you can operate several hours and 
Still start your engine So recharge your battery 
,! A lew battery" indicator warns you when it's 
time lo recharge, With the power eh, your P10 
keeps everything hot or cokt lor many b^urs in 
Lis well insulated case 

As a travel fridge the PlO keeps your 
favourite loads and beverages and cold 
wherever you go, U you're a salesman, your 
food samples will arrive perfectly hut or cold 
every time, tl you carry insulin, medical 
samples, dietetic foods, your PlO will never 
bave your side. Gma! for private planes. 

Photographers will find it invaluable lor 
lusepLng expensive films from going bad. And 
mothers., .now you can retngerate baby's 
formula in you r car then heal it wife the frick of 
a switch. Pbwcrboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink toe cold without running into shore 
For ice, You campers, hunters. and fishermen 
will find endless uses for transporting provi- 
sofis ard bail . . .then take home your catches 




The P34 is our standard recreational size 
portable refn^alor. This new, improved 
model ha* a, non ’adjustable solid state thermo- 
stat which keeps your font at normal refriger- 
ation temperature even in 9S B F weather, ft 
holds more ihan three times as much as the PlO. 

Imagine dry, dependable refrigeration 
with the size lo match your travelling and 
camping needs. Fits into any boat van or 
camper Or back swl of your car. Plugs inlo 
your cigarette Lighter receplacle and refriger- 
ated over 40 Ibo. of feed (no space wasted by 
ice), yet it draws- no more power ihan the PlO. 
With our optional 110 vdls adapter. youll imd 
endless u*e fl$ibar fndger, cottage fridge, 
office fridge - Your P34 has all fee advantages of 
She PlO without the heating cycle or low battery 
indicator but with all thE capacity needed fer 
serious boaters, camper, hunters, lishermen 
and travellers. 



Tha same siM, colour wGiQhE and capacity as 
1!« Oul includes 'ood warming lealuics, 
luiiy adiustsbte tempera lure eonttcii and low 
tx^lery warning indicator 



The P34A is our lap d she Lir-e portable. 

It heats, it refrigerates and with ^tecially 
designed eteaironac crreui! cqnfrel (patent 
pacing ) it al lows yipu to dal a complete range 
of temperatures from very cold to very warm, 
Imagine the vereabhiy. In season, 
refrigerate all your hunting, camping, boating 
and cofliuge provision*. Q^-sEOsan, keep 



the bells ard whistles for the discerning buyer 
who demands quality, Eiae and COTplete 
versatility. 

SJWE *30 IF YOU ACT NOW1 

full |30 otf^oujM^guIor pricflt^You ml W* 
hi ■; our plant u^wtiilnp at as> *tfld«nf 

ORDER TODAY WITHOUT OBUGfflONf 

Simply complete the a Cached order 
form nr phono celled and well rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes wife complete instructions and a 
written l year warranty. In the unlikely even! 
yog ever need service, we haw major service 
centres in Now York, Arizona and Canada. 

When you receive youf KDolatrcn, use ht 
constantly far 3 fulf weeks without risk, if you 
ordered our optional 110 volt adaptor. plug it 
in, then use your portable immediately at a 
har Inoge or around the patio or poof- Next 
plug it into youi oar or RV. Take ywr femiiy 
out for a weekend tnp- Enjoy f resh home 
cooked feed as you thumb your nose 01 those 
expensive restaurant stops. Then use i* on 
your boat or in your office or let your son or 
daughter try it al their college dorm. If after 
you've thoroughly tested it, you don't agree 
feat your Koolatron represents m mafor 
breakthrough that will save you time, money 
and bother for years to come, aend it back for 
a full refund You can"! loee . . we guarani* it. 

So be among the thousands to discover 
lhai the ice age is owr 1 Don't waste another 
dollar on ice. . .order your Koolatnon with no 
obljgaUcr^ today F 

PHONE FOR MMEDUTE DE3JVERT 

For rudi delivery, call ‘loll free"' by 
asking your operator to dial us coU*ct* 

Quote tfw Etepl. Hoi ta 1 h* coupon b«fo# lo 
guarantHi ymir I3Q flaring. 

0-705-737 0842 

Koo^aon Sndydlnes ^unred. 

SS H fljyeEte; Ave. fraravia, Hew Yorir J 1020 
330 frayvKW Dhvh. Ehjt ne. Unr-arjo CanatiA. 

Or use tins handy order coupon. 

coupon 

Dof] I 1532 




« Save $90 with this 

I Koolatron 




and game wifeouE ^KiJing. Terrific tor golf 
carls. 

And with our optional U0 vdIt adaptor 
youlE find endless uses wherever house 
current is available. . , At your cottage - . . 
esa bar fndge. --in your motel mom fer a 
midnighl snack aftl drink or as a small utiic* 
fridge. Use as an auxiliary home triage when 
you’it having a party. And sfs a natural al 
driv#-ln movies, auto races and at sporting 
events. 



foods piping hot On your ioe-(L£hLng, skiing 
ajjd Enafwmobilinq weekends. You can even 
dial wine-cooling temperatures. Our low hs' 
Eery indicator warr^ you when you rwsed a 
recharge and fee sending citruJls efficiently 
conbrol your power consuiTipljon to save on 
battery dram. Tfes is our best d fee Line, 
recreational fridge and tood warmer wjfe aU 



tivdubiflfl UbM 

^6Hirve3twAveiuje,BiJCflVifl.N^wYcjt L W&Q 
Canada 230 Bayv .ef Dnve, Bin ie Oacdj 10 L4h IV ii: 
Save ate $30 wtdi iftese off-se itsco ptvse* 

Pto -r S&9 n (SJOeai in CMtLttii) 

XunLdl££n FM Al 3LJS DO 1,5349 GO m CaiUdai 

Koglfllmn P 34 A ml SlB* 00 m C*twU) 

X mlvJCKm IJCTV mAmp*w jiS 5^95 fS34 S&TP C^n#±^ 

Please add $8 00 for huxdtag utd delivery per luti 
^■jr.laf i ^.To; s dipptfiq jiQ* e *ctt l? adcred wiih umi 
Add 53 COM tfujjp^tg mdmp-.nt mJiy 
[N Y, Oiii And. Ouabec raatdeois add ahlcs ut J 
I urvlei Bland 'J>ai J n;±v r^um bjiv item u odamageO 
wiQuji 21 dars and raoewa a lull lebiriEt J I im not 



■We took meal £TomC*na*te afid ate ten 
days later after thawing it m Ronda All oyr 
produce atto drinks stayed unhcijevaEly fresh 
•vid coot 1 SH.Hanuiten. Cush 



MODEL PM- 

THESTJUtMUD i 

RBCREAnOffAL FRIDGE 



□ I a-AClrtee riL/ check ue mndn y cw-riPT for 



Holds aver *0 ibR ot 
- cod and beverages or 
AS pop cans. R6 Incur, 
a ics m dii lemperatuFCS 
up lo 9S*f fluked ABS 
case *i sard co^ 
our wuridark Brown 
nofvcofrajing istenes 
Bndttanpie La^ge 3^ 
liueddpacflyO Scu 11} 
weighs 1 7 tig. empty 
6(L 21" L r 16 ,! H$ 

IS W int. 16" L ^ 12" H % 
11-1^ L W 0o«ralG44fl 
12 vdlts DC wiEh suppled 
power cmdoi wsUi 
op4ionaf 12VDGrii(jwiC 

power adaptor 



S w please chaise inoiny 

□ Visa Dh tasteichir^e G AmencanEipreM 



The way | tiy Eo sell my refrigeraior one 
would thmk I was on oomfrjs&ion We love 
□nr urntr POP. Houann, 



Acowitit hfn^nOer 



En purv Daijp 



□ Send brodiuteonry 



Signanne 



"he ft cola □ tn is evciythmgiiiey»y 
about urn its ed^rt^ifug \ pemtiaDy boughs 
one. Efimed it aiwJ fouFKl ii bo desifable thaa I 
gave ei lo my daughter fine son-m law who 

made a cross -counEry sekfrom Vennoot to 

Oregon with the v inianl daughter. They lold 
me then aside Ircun then ne w Dodge var» fee 
Ko^Iatran was Site mos: m its- pf=* usable stem □[ 
equipmenl they earned’ KM.Mevr YoitNY 
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Sneak preview 

It's tough to keep secrets these days 
jn Detroit, With the plethora of new 
cars coming on line, the closely 
guarded test tracks of the Big Two 
(Chrysler is very small these days] 
are beginning to look like freeways 
crowded with prototypes. 

Below la Ford's Escort/Lynx- 
baaed sporty coupe. This front- 
whc el -drive notch back will share 
running gear and wheelbase with 
current E/L cars H but will be livelier 
and offer increased performance* 

GM's Camaro/Firebird replace* 
ment for 1982 will be the front- 
engined. rear-drive F-cars. These 
cars will weigh about 700 pounds 
less than current Firebirds, will lose 
7 inches in wheelbase, yet retain the 



Ford's ■ pony coupe, based on Escort/lynx 
platform, will make Its bow by mld-yw. 



FfreblrtUCsmaro replacement retains the 
look of current cars though It's smaller. 









J-car, the MOnzn'Sunblrd replacement will 
be front-wheel-dr^vei three-door model. 

interior space of the current ca ns. 
The standard engine will be the 2.4* 
liter Four, — VG and V8 optional, 
GM'a J-cars P to be introduced in 
mid-1981, will be front-drivers and 
will share many elements with the 
X-cars. The base engine will be a 1.8- 
llter Four with a V6 option. 

Pontiac sports car 

The Pontiac two seat, mid-engine 
sportster — the P-car— is scheduled 
for 1983-model year introduction. 



Sources say that the Eudd Co. 
(which once buih two -sc at T-Rird 
bodies for Ford) will supply light- 
weight body parts of a composite 
plastic material. The car will be pow- 
ered by a small, four-cylinder engine 
mounted transversely behind the 
passenger compartment. The over- 
head-cam, L8-)iUr job, which GM 
will begin importing from its Brazil 
plant for some of the front-drive ’82 
J-cars. will probably be used. 

The Pis targeted for a curb weight 
of about 1890 pounds, it will come in 
both utilitarian and flashy version & H 
ranging from $10,000 to Si 2,090. 
Pontiac's rival, Chevrolet Div., will 
likely have its own P version for '84. 

Cadillac J-car 

By now, almost everyone knows 
that in a few months, GM's fwd J- 
cars are coming to Chevy and Ponti- 
ac dealers to replace the tired, old 
Monza and Sun bird, subcompacts. 
And you may have heard that Cadil- 
lac Div., wary of having nothing but 
big, heavy cars to sell to an increas- 
ingly small -car-oriented public, will 
get a J-car of its own. 

But outside of GM, no one knows 
much about that mysterious Cadil- 
lac small car— what it will lock like, 
how much it will cost, or even when, 
exactly, it will become available. We 
do know it's code named J-7000, may 
be called '‘Cimarron,' 1 and probably 
won't even carry the Cadillac badge. 
Also, it will be very expensive com- 
pared to other J versions. Only 
urban -are a dealers are likely to 
have it. and only about two per 
month. We’ll keep you informed. 

Ford back In racing 

Remember the Le Mans winning 
Ford GT-40? The semi factory- 
backed efforts of Carroll Shelby's 
Mustangs? The roar of a factory- 
modified Cleveland engine? If you're 
too young to remember, let's just 
say you missed some of the most 
wonderful racing hardware ever to 
come out of a factory. Ford pulled 
out of the grease and thunder of offi- 
cial f&ctory-psrtiripation in racing 
some 10 years ago. allowing foreign 
marques like Porsche* BMW, Da t sun 
and others to take top honors in GT 
and Makes series. 

But now, Ford is back in the pits. 
Its first step is to organize a new 
department called ''special vehicle 
operations.'* This department will 
be in charge of converting Mus- 



tangs, Capris and Escorts into road- 
racing and rallying screamers. 

The inspiration for this program 
came from Walter Hayes, Ford's 
director of public affairs. It was 
Hayes who first got Ford of Europe 
involved in the GT-40 program and 
the Cosworth. Ford-based DFV rac- 
ing engine^ If you know your racing, 
you’re probably aware that the Cos- 
worth has won 10 Grand Frix titles 
since its introduction in 19G7, 

Hayes has brought over Michael 
Kranefuss to run the new depart- 
ment. Kranefuss was director of 
motor sports for Ford of Europe and 
has been responsible for numerous 
Ford racing victories. The reason for 
this renewed interest is simple. Ford 
wants to recapture the youth mar- 
ket it lost when it withdrew from 
racing. No budget has been an- 
nounced yet, but Ford says costs 
won't approach the £25 million per 
year it spent in the late '60s, 

Chrysler and deTomaso 

Chrysler hopes to boost its image 
and counter these GM and Ford 
plans, partly with the help of Italy’s 
deTomaso. the specialty-car builder 
best known in this country for the 
deTomaso Pan ter a mid-engine 
sports car marketed by Lincoln- 
Mere ury a few years ago. 

With deTomaso's assistance, pro- 
totype K-car-based, two-seat sports 
cars (one version with mid-mounted 
engine) are currently being devel- 
oped and evaluated for possible "83 
Introduction. Chrysler and deToma- 
so also plan to collaborate on very 
small two-seat commuters dated for 
^-"SB release. A high-performance 
version of the K-car's 2.2- liter en- 
gine is also in the works. Peugeot of 
France also will contribute* supply- 
ing 1. 6-liter, four-cylinder diesel en- 
gines for use in next year's Gmniv 
Horizon su be om pacts* W 
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THE BEST OF BOTH WORLDS: 
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EmperorClock Company's 

Mode* 120-K Do-It-Yourself Case Kit 



SOLID 3/4” CHERRY 

$||Q50*^. 



fell#* FACTORY 
/V DIRECT SALE 

purthiMd wirh iHMmoJTt [«i 1 r&J. 

CAM hit ilDfia, 1 129 SC Rsgulir Isdcry Me* pnc* (IFfl M 
COMPARE YOUR FINISHED CLOCK TO 
THOiE RFTJUUnG AT UP TO tTSft 




, EMPEROR OFFERS THE BEST FOR LESS 

Emperor Clock Company is Ihe woriefs largest manufacturer of grandfather clocks for two 
reasons: highest quality and lowest price, Only Emperor cam offer you the bes! of both, We buyout 
Own top-grade hardwood lumber. And because we buy in such tremendous quantities, we buy it 
for less. Then we cul the lumber to exacting specif icaiions in our own woodworking factory. This 
is how Emperor controls cost and quality from start to finish, Md It's how we can offer you the 
Model 120-K in kiln-dried solid 3/4" cherry for just $119.50 

Model 120-K is our most popular grandfather clock, and wilh good reason. Its classic elegance makes 
it the perfect addition lo any home Its timeless beauty will be measured end appreciated for genera- 
tions Order your Model 13D-K In solid 3/A" cherry now during m$ limited -ftme sale and save! 

EASY TO DO, READY TO ASSEMBLE 

You'll recognize the quality of wood end workmanship in every Jkfl CUf f 

detail of Ihe Model 120-K kit. The lovely grain end rich colorof each I m VV m 

pre-cut solid 3/4" cherry kh piece s hand-matched, The outs are c^i □(,*« 

straight and Irue. Even the miters, mortises Hnd tenons are prfrout OWL u Q yVne 

lor your convenience. ( Ff you prefer, kits mey be ordered unmitered LYRE 

for $10 Jess ) The wood is sanded smooth to the touch on bolh PENDULUM 

sides. And ihe pre-assembied divided swan neck and finlal. waist filQW AVAIL A BLE 
and dial face doors, dial frame and basefront are as sturdy and 
precise as or% a master craftsman can make (hem. The kit includes yl COO 

complete assembly Inal rucl ions, all screws and hardware, (Due to e*ub 

possible breakage, glass not included ) Each piece may be re- 
ordered separately 

SOLID BRASS EMPEROR MOVEMENTS AND DIALS 

OWE WEEK • WEIGHT DRIVEN » WESTMINSTER CHIMES 

Emperor's Model 101-M mouemenl, with dial, is made of sdW brass by a well-known West German 
firm. Choose from either Tempos Fuglt rHme Files) or Moving Moon with lunaT calendar Soth 
versions sound ihe Westminster ch-mes each quarter-hour and count The hour wiih a Big Ban tone. 
Movements include weights, solid brass weight snails, brass bob. pendulum and chimes-. AH plates 
are solid brass with pinions of hardened steel. Installation and adjustment ere simple following 
step-by-step instructions 

■■■ MOVEMENTS CARRY A ONE YEAR WARRANTY 

ORDER TODAY! THIS SALE ENDS MARCH 15, 1981 g 

ORDER DIRECT WITH THIS FORM * ORDERS SHIPPED 7 TO 3 WEEKS * SHIPPING CHARGES COLLECT I 
Emperor Clock Company. Dipt. 3R-LI PiUlt Check: New Customer 0 I 



S7500 

Elite 




Emperor Industrial Pflfk. FWrhope, Alahamfl 36S3? 

CnAC Card Tbtaphaiw O rtSmtm WriAaw C«D (JM) 



AEG PRICE 



Model 120-K Solid 3M“ Cfterry □0-lt*¥0iiJBfclf Cd*a Krt wtt 
Purchase tri Either MOveeiaht [PriCM Separately Below) 



Previous Customer □ 






Model lM-K Sowd dwiiy! 

74“ 91 16 V l Tty 

^SUBTRACT $10 FOR 
UNMtTERED KIT 

mwm mhwit sack mmm 

II tor any reason yOu are nal com- 
ps otery Mkaricd. ralurn in original 
kNppIng carton within thirty days tor 
prompt refund. No quest tons No 
excuses 

uJemperor® 

Wmm .clock company 

WORLD'S LAAOE4T MANUFACTURER 
OF grandfather clocks 

■ ip0i Emperor Ckwk Company 
All fl-pfiti 



Modal 101-M Movement Compete with Twnpus F U git Dial 
WfiqlmiriBliBf Chimes fo* Model 120-K 



Modes mi -m Movement compete with, Moving Moon Dial 
Westminster Chimes lo# Model 120-K 
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We accept personal checks 

Enclosed $ | ) Checu i } 1 

ChsfQfi lo my( ) Mu^rCord [ ] Vue 
ACCOUNT NUMBER 



MXBSL ** 

' ■ ■ “ ' 'Jjuil pDU- T|«*1 

NAME 

STREET 

CITY 

TELEPHONE NO 



TOTAL £ 

) Money Order Alabama residents only. 

&a Hdd antes (a* i 

P1HA4 ChVCF' 

“f — — □ Send ME irnmJ l*i*d GRAND TOTAL % _ 

».Hfbl 7 Kl U 0 .» 

"" V. IHHH iDtfcJ 

PLEASE SEND 

FREE COLOR BROCHURE □ 
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WHY 

NOT? 



Have we lost our grip? 

Yep. 

We never went in for clinging to 
notions like ”i hou shall not step out 
in a pickup truck." 

Especially, if it's called a Volks- 
wagen. And looks this nice. 

And has credentials to wow 
even i he jaded set: 

Like gteai mileage: EFft estimated 
|25]mpg ( 35 mpg highway estimate. 
(Use “estimated mpg" for compari- 
son. Mpg vanes with speed, trip 
length, weather. Actual highway 
mpg will probably be less.) 

Like being the only pickup in 
America with CIS fuel injection. 

Like being the only pickup in its 
class with a fully unified body, 
double- wall bed construction and 
balanced suspension system 

Like being a pickup that can 
out-accelerate even ar MGB. With 
pure sports-sedan performance 



(0 to 50 in 9.7) from that fuel-injected 
engine, plus front-wheel drive, 
and rack and-pinion steering. 

Like having an eye-opening 
array of optional luxury appoint- 
ments in our LX model. 

So, now that you know how 
impressive a Volkswagen Pickup 
is, maybe what's really funny is 
going to the lumber yard in one. 

VOLKSWAGEN 
DOES IT 
AGAIN 

0 
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NEW MOTORCYCLES 

1H MKT EfflCHT MICIIHES ON TOE ROM 



Long gone are the days of kick starters and buckboard suspensions., 
Today’s motorcycles are using advanced concepts to make them the mos 
efficient, reliable and fastest machines on the road, by Bill Stermer 



I n the last five years, a quiet revolution has be flj 
taking nlace in the mntfsrevde inriustrv, MulS 



■ taking place in the motorcycle industry, M'ffi 
casual observers, and probably even most muimmf 
cycle riders, have been unaware of the innovatmH 
and sometimes radical technology thin is ivBMM 
incorporated in the new breed of motorcycles.®™ 
These new motorcycles arc belter looking, m<r" 
efficient, more reliable and safer ihnn uLay 
that have come before. And, they're stiB 
relatively cheap to buy and maintain, SL 
We have the Japanese manufacturers tgjtj 
thank for this, Unlike the American w| 
British and Italian motorcyeU9| 
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SHOCK 
A s,s SO R E. E R 



The can!ll*v*r*d single shock absorbs? w\\h coil-over- 
spring lyslom provided elmosK infinite damping rulAj 



chain 

ADJM^TFR 



HgBBfR BE ucrnvs 



The seated cover over ihe dr*v# thnln is filled erllh lithium greet#* This 
extends (tie tile of Ihe chain end helps lo keep ffw motorcycle filter. 



FlJfcL TANK 



The addition of fuel Injeclton hei cured 
stumbling problems end, upped p*riamenc#. 



THRpTTLf 

VALVE 



FuELPHESSont 

RCGULATOH 



FOgj_ F ILTFR 



INJECTOR 



Alf*-FidW METER 



makers,, who once ruled the two- wheeled 
market, the Japanese haven't been afraid 
(o experiment. The results of these ex- 
periments have created motorcycles that 
are on the cutting edge of technology. 

The following is a summary of the ad- 
vances which hnve transformed motor- 
cycles from simple, often unreliable 
machines into h truly sophisticated 
means of transportation, on a par with 
anything their four-wheeled counter- 
parts have to offer. 

Four-valve heads 

Mda( internal-combustion engine* 
introduce their air/fuel charge to the 
cylinder through a single intake valve, 
then discharge combustion byproducts 
through a single exhaust valve. Several 
high -perform once Japanese motorcycles, 
however, are now breathing through four 
valves ttwG intake, two exhaust) per cyl- 
inder, This group includes several larger 
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Hcnda's racing 
Ckspiacn 5ft0cc and jXotiu* 
an Mtlmaled 133 hp if 2ft,' 
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BELT 



Hartor'e ww Sfurgli modfeJ (left, abova) hai -eliminiTed chain drive and um loolfred balls, Instead 
Yamaha** Anlidive braking ^ynlem (rlghl, abov*) keep* bike from filching during hard braking 
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by Sheldon M. Gallager 



Wearing Ha familiar twin I* 
gerb-~chechered cowl and 
bold wing atripe*— this 
T«lt-it« replica o) 
lht> famed WWIIP47 
Thunderbolt la inn 
latest mini-fighter 
you can build from 
plans. It hits 195 
mptl, can perform 
Axciltnp COmbal 
maneuvers. 



I I scrornns m low over thy liold, lorAmy so real you half 
expect n to lei loose a murderous burst ol machine -gun 
fire But iM'snrt a strafing run H‘b 40 yearn too lath M 

Acl ually , It s an a ul h&nticaily scaled -f low n ropl lea of rhe M 

I a mous P -4 J Th unde rboll , appearing m uch as 1 1 did £ 

over Ihe ban id lOldsd E uropo and this Pacific in 
World War II. The mighty P-4 ? was tho largest. 
heaviest singl 0 -s$ar fighter ol iis time, and saw 
heroic action in new ly every major Ihealcr ol war 
distinguishing Hseit as both a lighter bomber and 
bomber escort 

T he haU-stae reproduction shown hero | photo 

a i right) ea one ol The many new hcmebuitt spoils 
planes unveiled at ihe annual liy-m of the Ex- 
perimental Aircraft Assn In OstikOvfi, Wts It 
was buill by GH Mallquist of Mesa, Ariz.. at a 
cost of about SfiOOO Powered by a tfifl up 
Lycoming, it has a lop speed of 195 mpb 
and is stressed to permit all the combal- i 

Typo maneuvers you'ro ever iikoty io want ^ J 

to try Gif'S verstpi' sports the full bubble A 

canopy oil he later P- 4 7D mnr1i4s [ eg rNe r jfl 

models had a n urn p-b »ck<td fuselage iB 

wi ih partial ca nopy tha t rosir u- t<*j [ par 
wnrrj Vision i 

For added convc-mence me mini- _rT\ 

fighter has hydraulic afty ratra&SiJlfigefu 
and ti slightly deeper Hhan-acate fuselage w 
provide a rnorniw cockpit Wingspan ig 30 fen 
length, tr-i ConathJcljdn is fiberglass over toem lei smooth 
tiowing contours with nimimai metalwork Plans nr--5,i3StfOm 
W;ir Aircraft FtepNuas, 340 South 6th Si.; Santa Paula, Calif 
93060, Trie P-47 is the third and latest in The W A.R series o* 



Fftfl BnwarcJlfl-vy 
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JiLlAE 



It looks like.MyoflM. 
the B O-S fllefl again! 



N ubCO anything fti 
rruiiaf^boui ih^iwa 
planes EKriciw 1 tnongri jacJicaf* 

Ey tUlf^ronl from Other , &Ofh m 

trace Ihenf bloodlines to the Lira 
BO-S ihB promising h m kSv-buiM beauly 
doonrhot by liri^wiatttrties two a*<5 clever 

f nod : r i i” . j 1 1 ckis d e i ,■ g o 0 a arOuTia ihc many pur* 
1 m l eo ■& k US in dl Wfr £ £ hipped to bulkier S but 
never completed. The *du^ Anyone ^-rh a 
hatt fiMitN&d BDS in rim garriQcr can convene 



eo one or inese updated 
models using new plans 
and parts bem^ fnade 
av arable now Both v0fi$ipnfl 
mate uss of iru* tjasfi BO ^ 
ftngltt^em fy^&tege The Atuv 
poll* (leftj retain* fl'KT ongBnsf pusher 
prop, bui wriih .i ahorteneb fuselage 
and more compact drive Twin lar bomns 
<Tdd a mk^n auggntoe of e WWH P-38 
fighter, Top spited approaches a &rrJt 3DQ 
rflph wiin a 3X3- hp Lycoming Qirser features 1 
folding wings and refTsnabte Tngear Con- 
version kfcis arc te comQtfiQn Meanwhile, an 



rnJo paclf IS $16 hem Opfion Air Rsrha. 0QU 
2oaB5,Rencj ^ev,E9&i5 
The Scoichy U Ljhn depart} from BO % 
pf acl ice and puls itw engine and prop m ths 
nose, w*uch 15 said lo eleminiity pruDlems or a 
long wrivesnari to me tan <Jon» roo, are ifta 
fuel-fifled wet wtegs m favor o' .1 siflflte 
(ullage tank lo simplify fnEorral pimping. 
The Encycte genu rms given wav 10 a classic 
laiidraggoF stance, but ihe ma«n sheets Eire 
sW roirnciaDte. A 75-bp Rtivmnwet W i con- 
version grv^a speeds up lo 17 s mph Plans 
,1 r l‘ SSS from Harvey Mace, ^Dfi74 Pudding 
Crook Rd , Fort Bragg G&lil *543? 



Il Ioom Mke a OirickMf . hut Isn't, The a IP- new, fulun&hc 
Drag Why fen lures a tandem- wing design, I wo- place, 
b ftJe-fcy&frfe seal 1 tig, dual sicte- slick controls 



A UMte singia-^aaEer in clasb^c biplane styte, Dor 
X nckot is aimed at economical flying Taking vw en- 
gines from 45 lo 60 hp, n cruises at 9S lo no mph. 



With the slim Poeks of a fkghivr. new RV-4 at teti 1% 
similar lo e-nrller hul no* afters two- place. 

Ijmctem Strafing, dual controls and acrobatic perfor- 
mance. Powered try a 1 SCHhp Lycoming, ii Tops 200 mph 

NcedEemosM (below) is one of sloekesi new iingJ*-f face 
dtfufins, has no compound curves 10 form despite iireamlimd 
shape. II yen I BD-mph cruise from a smell S^-hp VW engfna. 




T win i-iil booms give BD-5 fuselage e dashing new look in this Rotncarnaiion ol ihe BD-5: In Scorchy. it guh e now name snd e 

J-DO-mph Acapolla. H has tending wings, rehaclabte in-gesr. riosc-mounfed engine irt placo of origiriet pusher-prop drive. 
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historic warbird reproductions The other 
two. reported on earlier in PM. are the 
German Focke-Wuir fw- 190 (page 54, 
Jan. *78) and the U.S Navy F4U Corsair 
(page 76. Jan. '80). 

Another reminder Of the romance of 
yesteryear is Der Kncket. a little single- 
seal. open-cockpit biplane in the classic 
tradition of the ’20s and 30s Designed 
for low power and easy building, it lakes 
VW engines of 45 to 60 hp, cruises at up 
to 110 mph and uses simple alummum- 
skin construction. The tail is "all-flying' — 
the entire vertical and horizontal surfaces 
move on pivois, instead of having a sep- 
arate rudder and elevator, The wings 
span 1 6 fee) and are removable for road- 



towing. Lenglh is 15 feet Cost to build; 
about S2500. Plans are $55 Irom Flight 
Level Six-Zero, Ecx 99SD. Colorado 
Springs, Colo. 80932. Info pack is S5 
For those who like companionship in 
their Hying, there are hall a dozen sleek, 
new two -sealer styles to choose from. 




One of ihe most exotic is ihe Dragonfly, a 
gleaming -white, futuristic Canard design 
At first glance it looks a lot like a wide- 
bodied version of Burt Rutan s famous 
tandem -wing Quickie, but ils no! Al- 
though wearing the familiar Flu tan trade- 
mark on its nose— the forward wing that 
resembles a misplaced (ail — its actually 
an all -new concept offering two- pi ace. 
side-by-side seating, aiong with ihe 
smooth-handling, stall-resistant charac- 
teristics of a canard configuration (lor 
more on ihe canard principle and us 
effect, see ultralight report al right 
Made Of composite foam -fiberglass - 
epoxy construction, the Dragonfly weighs 
only 590 pounds empty and gels a 

’LiTF? ".- r Z3-JUP 




Rolling Into a sleep 
b«rfc, the ftot. new 
wrotuiflc Acro-Z 
shfiwi tt* fiflry colors. 
Designed to lake 
■nglnei from 155 to 
100 hp p the single- 
totli f hit-i 170 fflplt 
wlliialind t up to plus 
of minus 12 G«, ts 
aimed at compeiltipit- 
clnu irobillci- 




New Idw wing Son^r^l 2L. a roomier. more docile version of me From oul of Ihe past comes This ftomebuilt replica of the nos- 
mid-wing Sonera i racer, is a landem two-seater with top speed of talgic 1 924 Dor moy Saiti i u b . A *»-hp v w engine g t me u ny , 

200 mph. ft lakes 1700-ee or larger VW mills, is aerobatic. 302-pound craft a "sizzling' 1 top speed of 65 mph. 
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New ultralights: Airplanes you ean launch with your feet (but nobody ever does) 







Puffin* shown at fat Soft without 
wings, looks like an egg on wheels, 
but It provides a fully enclosed 
cockpit with a canopy. Drawing 
above shows how K will look with 
wings. Note twin props, lack: of tal I. 



A a everyone knew they would, ultralight 
have been quick lo soar from ihe sim- 
ple to the super^sophisticated. Those shown 
hers, among ihe latest, offer design features 
little dreamed Of in the motprless . hang-glid- 
ing days just a low years back. 

Two unusual new shapes, Ihe Eagle and 
Ibis, employ a tail-first "'canard/ 1 a horizontal 
stabilizer stuck out ahead el the wing. Its 
principle is Iniriguing. The canard, set at a 
sharper angle than the wing, stalks pul first at 
tow speed . But instead of (ha enli re craft stall- 
ing, ihe rose just dips slightly, automatically 
restoring speed and lift to Ihe wing. The result 
is a gentle, controlled ' mush/' raiher lhan a 
violent stall or spin. 

The Eag&e, powered by (wo 9-hp engines 
driving a single prop, cruises al 36 mph- A 
fleering wbee I is linked lo wingtip rudders for 
turning. Pilch is controlled by weigh! shift- 
considered antiquated try some— but a com- 
plete !hree-axi$ system is coming. The craft, 
ready lo Ify, is 13695 from American Aero 
lights. 70 0 Comancbe Rd N.E., Albuquer- 
que. N.M. S7t07 r 

The ibis is a tow-wmg canard with 
uptumod “Winglets" and wtngtip rudders 
resembling a Vari-Eze. ITs powered by a 1 2- 
hp McCultoch. does 50 mph and has full 
three-axis control. Kits are about $3000 from 

Rtgfd-wlng Weedhopper has shaped air- 
foH # Instead of fabric, for better handling. 



Reminiscent of early 'Hying bathtubs , 11 
Gypsy sports stubby fuselage, full air- 
craft-type Controls, Is foot-launchable^ 



Two canard- wing u firelights — Eagle [top] 
and tble (above}— put horizontal stabiliz- 
er ahead of main wing for added IHE and 
control. Canard helps prevent stalls. 



Composite A*rcra!t Technology, 4909 Loo- 
man Aye., Wichita, Kan 6722Q. To no one's 
surprise, ihe Eagle and Ibis both have 
wheeled landing gear, bui manage to main- 
tain a fOOBaunchabte status, thus exempting 
them from FAA regutaiion, 

For those who want still more airplane m 
their ultralight, there's 'he Gypsy, a spinoff 
from Ihe popular Weedhopper. Unlike many 
ultralights, it has a Iront engine wlh (racier 
prop, Uue aircraft controls and a reel— if 
small — fuselage with wheels It's powered by 
a 2£-hp Chotia-460 engine with dual ignition, 
and cruises at 40 mph. A "bomb bay” open- 
ing in the cockpit floor permits loot launch- 
ing— al least nominally— to keep the FAA 
happy. 

A kit for the Gypsy is $2995 from Weed- 
hopper of Utah. Box 2553. Ogden, 

Utah 84404. An info pack is $5. Also 
new are relirtements in the conven- 
tional Weadhoppef . These include add- 
on ailerons for improved roll control, 
extra-long soaring wings j 34 feel instead of 
28). end a rigid-wing nc-dei said to have 
sticker Books, better response and in- 
creased speed. 

The lamiilar ft wing Easy Riser— origi- 
nally a simpte r unpowered hang gFider— 
now comes wilh a sleek fibergfass cockpit 
pod that combines seat, engine and wheels 
all in one, Galled the Easy Riser Aero, It 
has a 12-hp McCulloch and 
rudders with optional eleva- 
tors Foot-launchable, it 



Easy Riser Aero has cockpit, engine and 
wheels all In one bolt-on NborglBg* pod. 

able" ultralights always manage to have 
wheals, it's not as nonsensical as it may 
seem. No one is tooling ihe FAA. It i$ well 
aware that such craf! ere rarefy flown with 
leather-soled landing gear The reasoning is 
simply lhat anything csp&biG of being urged 
atoft on human underpinnings isn't like- 
ly to L&ngSe with a wrde-bodled 747. 
So tong as ultralights are han- 
dled safety, [he FAA is content to 
lei them alone. Al ihe last EAA 
Oshkosh Fly-In, one allegedly 
Foolhardy operator was 
asked Ea take his toy and go 
home. To its credit Ihe slill- 
ftodgtlng and often flam- 
boyant ulirelighl move- 
ment is making a val- 
iant— and largely suc- 
cessful— effort lo police 
itself. Which, alter all* is 
what the FAA — and 



everyone else — re- 
alty went,— &a 



needs no license. Kits are Si 500 from Ultra- 
light Flying Machines, 2960 Corvln Dr., Santa 
Clara, Calif. 95051 . 

One ot the most ambitious new designs Is 
the Puffin, a liny, tailless flying wing wilh a 
fully enclosed, egg-shaped cockpit pod lhat 
makes ii took like a bird trying to fly before It 
has hatched. Twin engines drive conirarotaL 
ing props on concentric shafts. This cancels 
out prop torque, eliminating yaw problems, 
and enables the craft lo Ify on either engine 
alone if one quits. Since ihere s no tail* "ele* 
vans' 1 in Ihe wings ftincEion as both ailerons 
and elevators. For safety, Ehe engines won't 
start unless the removable wings are secure 
ly attached Kits are about $3535 from Slew- 
art Aircraft Cgrp_. 11420 State Rte. 165, 
Salem. Ohio 44460. Like She Gypsy, the Puf- 
fin is foot-launchable through a bay in the 
pod. And lor cold weather flying, engine heal 
can be dueled into Ehe canopied cockpit to 
keep you warm and cozy. Now's that lor 
sophistication in an ultralight! 

If you wonder why so-called "Foat-iauncfv 
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White drifts are unlocking wilderness that can be 
reached no other time of year, 



by Bill McKeown outdoors editcvi 



A t ftrsi they seemed to be noisy intruders, roaring through snowy back yards and 
racing over the drifts of open fields, They were unloved — encest by those who had 
experienced (he fun of driving them, indoor types hoped iney'd go away, instead, 
snowmobiles hava opened up a new sport in the northfantfs and, more recently, 
opened a chance to appreciate the real wilderness (n just a few years they ve 
proved they re here to stay, have filled a need, and offer new challenges for winter 
outdoorsmen rooking for action, 

This year's dependable machines can how reach back country loo sleep for a 
helicopter to land on, too remole for an average summer hiker or w nier cross- 
country skier to penetrate Game anti wildlife officers have found the careful 
driver will not frighten or harass wild animals, frequently may break out 
useful trails for them, and often can approach closer, for a look and a 
photograph, than would ever be possible during warmer weather 
And I hen there are the woodland paths lo follow, mountain peaks 
that can be reached, eord-weailw camping safaris that make 
possible a sa fe, swift run back into remote valleys and canyons 
Ehal may never have been seen before in winter. 

Modern transportation can extend the sport into an almost 
year-round activity North Americas snow comes earlier 
in Canada and leaves later. Finland's cities ana n: 
sorts above the Arctic Circle streich some of the 

best sndwmabilmg mfo May. The trequent 1^. J 

flights to portions of South America s almost ^BB 

u ne*piored Andes reveal scenery that n - * 

vatsihe Alps, andean offer fall and 



Hlgh above Creeled butte, ihe peaks around 
Irwin Lodge lest int? oner who warns to try 
a launch oh a snow cornice (nl top) or up 
and downhill open -fie id runs. The lodge 
is reached only by snowmobile in 
winter and has cross-country skis, 
snowshoes and 30 Ski-Doos. 





Nor 111 — to British Columbia's mountain Ciiifips 



l (It’S 



Whiter Lflpf&nd&r admires a iww Kawasaki 
his reindeer app retan elver? eyes a machine 
lhal might he his replacement. Snowmobile 
riders, Cross -couhlry skiers and bundled win- 
ter firghrseeisabe^rdfe+ndeef-loMied sfedges 
share she trails of Finland's wooded hills north 
ol Mel sin ki Through lore s is fs r beyond Ihe 
roads, a ri'toderh showmobife driver can es^ 
ptore areas of norllvem Scandinavia that are 
almost unchanged since the toe Ages 



Sheer slope* dwarf a 
snowmobile out Eo lefil 
runs whore a wbdd downhill 
ski speed record was sol 
at 124 mph above Poriallo. 
South America'* mid-year 
winter lets northern 
enthusiast* fly down ro 
tittoul almost 1 2 months 
at inowmo action, Chilean 
mountain troops also tram 

on the machines 



Up where snowmoa are me 
winter mounts oi the Roy at 
Canadian Mount ie sand wild- 
fife officers, the machines 
ore unlocking wMdeihess 
that can, be reached no other 
Elme bf year, MunlerS cahms of 
spring and tall are now becoming 
* base camps l&r snowmobil? 
safaris from Fori Si. John. 
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winter snow-machine adventure just 
when spring and summer are warming up 
the North 

For tha) something extra, as seen From 
the driver's seat of a snowmobile, here 
are tour destinations 

North 

Head up the Alaska Highway with your 
snowmo in tow. or fly Into Fort St. John on 
the Peace River in northern British 
Columbia (you can rent a machine from 
Jack Philpot at Powercraft Sales if you 
don't bring your own). Or contact big- 
game guide Darwm Watson. After a long 
4wd ride or a short flight into his base 
camp, you'll find machines lined up tor the 
14-mile run across frozen streams, along 
ridges and down snowy valleys deep in 
the mountains. 

Here, where the drifts last late into 
spring, log cabins and bunkhouses are 
rustic headquarters for exploring. 

You'll want cold-weather snowmobile 
clothes, boots, helmet, goggles and dark 
glasses, sleeping bag and toilet articles. 
Worthwhile are a flashlight, first-aid kit, 
nylon line, knife and a camera with film 
that can fit in a bell pack. 

Less than half an hour from camp, a 
young moose may be browsing just off 
fhe trail- 

Stop tor pictures and the moose may 
eye your machine and pose briefly for pic- 
tures. Deer, bear, elk, canbou, wolves, 
and recently reintroduced bison (Ameri- 
can buffalo) are among the wildlife the 
snowmodiler may see. To discourage 
roaming bears, heavy barbed wire covers 
the windows of the ranch dining kitchen, 
and food stores are stashed in a high cab- 
in mounted on lodge-pole legs with a 
removable ladder, Living in Ihe wilds wnlh 
wildlife is still possible in Stilish Colum- 
bia 
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Wilderness In northern British Columbia that once was unseen In winter now hee been 
opened by snowmobiles. Supplies are stored by removable ladder high above visiting 
Heart (upper left) end ere packed aboard machines outside the log-cabin bunk- 
hokiee (above) lor a safari of photographer-animal watchers and * eookout In tha arum. 



South 

Far higher than the Rockies or Alps, 
South America's Andes puncture the 
clouds with peaks that dazzle any snow- 
mo rider from the North. Dally 8 rani If 
flights leave the Slates for Santiago, 
Chile, and from there car or bus transpor- 
tation heads Inland 'o the Sleep slopes 
around ihe ski resort of Ponillo. Here are 
the precipitous snow fields, where down- 
hill ski-run records Of up to 124 mph have 
been set. 

Snowmobiles here get carburetor nee- 
dle-valve adjustment to compensate for 
the high altitudes. Deep powder snow 
offers both challenge and exhilaration in 
long runs across the frozen lake beyond 
the ski resort and up a glacier face By 
machine, a group can explore up toward 
the untouched summits of surrounding 
peaks and enjoy (hem during off-season 
months that are midsummer back up 
north of the equator. 

East 

Even the reindeer seem to understand 
the Finns’ difficult language, but for visit- 
ing snowmabilers there is added excite- 
ment cruising over Lapland's rolling 
snowfields under late-evening sun above 
the Arctic Circle, and then retiring to sau- 
nas end sleep duririg the short hours 
when the sun goes down Snow lasis into 
May In Scandinavia’s far north, and the 
countryside is cnss-crossed with the 
tracks of cross-county skiers who chose 
late spring for their late-season vaca- 
tions. 

The American snowmobile has tound a 
home away from home In northern 
Europe, although H fas been used more 
as a workhorse or work -reindeer than a 
sport vehicle so lar 

Remote ski huts and cabins are kept 
supplied with snow mas imported from the 



united states and Canada or locally built 
in Sweden. Rumors are that in the past 
the machines were used along the Finn- 
ish- Russian border when there had been 
a certain amount ol rustling of reindeer 
herds. 

For the Laplander, the domesticated 1 
reindeer pulls his sledge end provides 
him with steak, soup, cheese and a vari- 
ety of other foods, as well as leather — 
benefits the snow machine is not likely to 
match. 

Finland’s winter resorts are only an 
overnight flight by Finnair from New York 
to Helsinki, with connecting nights 10 Rov- 
aniemi exactly on the Arctic Circle. North 
into the Lapland region, the terrain does 
not pose the challenge of sleep moun- 
tains or the problems of engine tuning for 
attitude, but offers high, rolling hills where 
Ihe whiteout of a snowstorm or a eookout 
in a dntt can add a fascinating foreign fla- 
vor to an American sport . 

West 

Challenges abound in the cold wood- 
lands and high mountains ot North Amer- 
ica's snowbelt, but a special choice would 
have to be Irwin Lodge, located high 
above Crested Butte ski resort in Colora- 
do's Rockies. 

To the west and away from ihe ski tows 
and downhill schussers, Dan Thurman 
has built a ranch that can only be reached 
by snowmobile, where 30 machines wait 
for select visitors. Nearby mountain 
peaks are a short run from the 1 0,000- 
foot lodge, and cross-country skis and 
snowshoes can be strapped to machines 
for summit explorers who want to stretch 
ineir range 

By taking just a short flight Inom Den- 
ver. snowmo drivers have their own 
retreat lor their own special adventure in 
the snow. PM 




NEW NOW 



OUTDOORS 



On target without 
firing a shot 

Ai a tournament match, up on a 
moumaintop or off on a safari far 
from home, a collimator can tall you 
If a gun s telescopic sight has been 
bumped out of alignment Red' 
field’s $75 model has a choice of 
barrel spuds In 14 calibers at $1 1 
each Fit the appropriate spud into 
the bore of the rifle or handgun, 
view through its telescopic sight, 
and arty shift in aiming point can be 
corrected right on the spot. 



Knife for life 



Guaranteed against loss for one year and 
made to last most o' a lifetime, the new 
Unde Henry Bear Paw Lock back from 
Schrade Cutlery, Eiienvilie, N Y. 12428, is 
£34.95. Schrade alsc prints an Old Timer 
Knife Almanac that you can get free. 



Zipped together. It’s big enough for tong- 
range hiking. Take Lowe's Liberty Pack 
apart, however, and the front pocket 
becomes a separate day pack, and the top 
turns into ship pack that can be used alone 
or si rapped to the day pack. The $225 com- 
bination pack is made by Lowe Alpine Sys- 
tems, Box 199, Lafayette, Goto 90026- 



Gauge for 
trigger pull 

This force gauge can 
measure firearm trig- 
ger resistance with 
great accuracy for 
use by a gun club or 
gunsmith. The Hunt- 
er Spring Series L 
meter from Arnetek, 
Hatfield, Pa, 19440 at 
$260, can read in 
pounds, kilograms or 
newton units. 



.1 
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No-sitps for Ice 
and water 

Creepers suitable for winter hiking and 
summer wader-fishing, the lull-fool Ice & 
Stream Walkers from Coveil Enterprises. 
Box 472. Greenwooc Lake. N Y. 1 0925 
are £20. They hook easily on all boots. 



Clean fish overboard 

To fillet fish without fouling up the cock- 
pit of your boat. Tempress. 701 South 
Orchard, Seattle, Wash. 98109, has a 
$195 Prime Cut Cleaning Station that 
allows you to do the messy work over 
the side. Made of light structural plastic, 
the unit has a fleep-V cleaning tray, a 
lillei board and a bag to retain scraps. 
Mounted completely outboard ol the 
craft, it folds down when noi In use and 
can be removed, as well. A fail damp 
holds fish in place for easy cleaning. 



Compact) portable heat 

For a 20x20- Tool cabin, an ice-fishing 
shack, a camp tralleroreven a cold room at 
home. Aladdin's new Lassie Radiant Heal- 
er with automatic lighting and lip safety can 
provide warmth from iVs gallons of kero- 
sene for up to 20 hours. The Lassie is £240: 
smaller Aladdin heaters range down to 
about S 1 50 , with savings in operating costs 
estimated at up to 50 percent over compa- 
rable electric oil and gas healers. No instal- 
lation is necessary. Weights are from 10 
pounds up to ihe 25-pound. 1 2.000-0 .TAJ. 
model shown at left. 
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REALISTIC STA-2200 



What's behind 
the new digital dials 



There’s more thai one way to design a digital dial. We examine 
five popular receivers that use different ways to achieve 
the brightly lighted displays that tell you station frequency. 



T he technology of digital tuners 
and receivers is still so new that 
many audio fans have only a hazy 
notion of its whys and wherefores. 
At present, there are three different 
types of receivers with digital fre- 
quency displays: (1) Receivers with 
digital readout combined with con- 
ventional tuning circuits; [2) receiv- 
ers with digital readout and servo- 
lock tuning ;(3> true digital receivers 
with frequency-synthesized tuning 
circuits. 

PM picked recent models of each 
type and put them through their 
paees to check out their characteris- 
tics. We found little difference in 
individual performance — but an 
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enormous difference in operating 
convenience. But before getting into 
details, let's clarify the basic func- 
tion of all of these circuits. 

The job of the tuning section in 
any receiver is to make a radio's cir- 
cuit resonate at exactly the frequen- 
cy transmitted by the radio station 
you want to receive. This resonance 
acts like an open door to radio w aves 
arriving from the tuned-in station, 
allowing them to enter the receiver, 
while at the same time barring all 
other radio signals galloping 
through the sky. But that door of 
admission is extremely narrow (in 
order to make the receiver selec- 
tive). Only if the station is tuned in 



by Hans Fantel 

accurately, does the signal get in- 
side the door without- — so to speak- 
bumping into the electronic door 
pOSts. 

Conventional tuners use a vari- 
able tuning capacitor to cover the 
whole frequency range and employ 
various kinds of tuning aids to help 
listeners attain tuning precision. In 
addition to meters, most receivers 
have some kind of automatic fre- 
quency control (AFC) or—in its 
more recent and more sophisticated 
form— “servo-lock" tuning* 

The servo-lock— sometimes com- 
bined With digital frequency read- 
out— works like this: You twirl the 
tuning knob — thereby rotating o 




Receiver at left the Realistic STA-22GO (Ra- 
dio Shack), lets you store up to six stations 
In memory— or you can auto men tally scan 
the band to find stations, 

A functional took characterizes this new 
KiK 680 receiver from Harmon. 1 Kardon. Jl's 
leas! bulky at tested units and features 
such items as six channel presets. 




A nonerasable memory is featured in this 
V-45 receiver from Sony, Even if the cord 
tails out of the wall outlet, you will not have 
to reprogram your favorite music. 

Servo-Sock tuning in this KR-720 from Ken- 
wood Is accomplished wrth three meters: 
an LED signal-strength indicator, digital 
readout and a standard dial pointer. 

New from Heathkll, the AR-1650 Is easy to 
assemble and la tine exam pie of audio engi- 
neering. It has basa, mid and treble con- 
trols for close to built-in equalization. 



variable capacitor— until you arrive 
in the vicinity o f the station you 
want to hear. At that point, the ser- 
vo takes over, complefejt the tuning 1 
process and locks the receiver in 
step with the transmitted radio sig- 
nal, i 

True digital tuning goes a step far- 
ther, It takes the matter of tuning 
accuracy entirely out of the listen- 
er's hand. By using a frequency-syn- 
thesizer circuit, it makes sloppy tun- 
ing virtually impossible* Either the 
station is “right on the nose 11 or it 
won't come in at all. There's no in 
between. 

The hardware, in this case, is as 

{Pt&aae fivn w suae 




HEATHK1T AR-1650 
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Driving the 1981 Toyotas... 



nWSIHAHP REPORT 

by Gary Witzenburg 

OETBOiT AUTO EDITOR 




T he Japanese carmakers have 
been doin g a terrific job lately of 
anticipating their American cus- 
tomers' needs and desires, and of 
delivering the goods to satisfy them. 
And Toyota* the General Motors of 
Japan, continues to earn its long- 
held leadership role. It was Toyota 
that first popularized the five-speed 
manual transmission in low-priced 
cars to extract the most pep, econo- 
my and driving fun out of small-dis- 
placement engines. 

It wa* Toyota that first hired a 




group of American stylists to help 
put to rest the tradition of funny* 
looking Japanese ears. And it is 
Toyota that just took over fuel-econ- 
omy leadership for gas-powered cars 
in this country with its truly amaz- 
ing little Starlet. It boasts EVA rat- 
ings of 39 mpg city and 54 mpg high- 
way. 

The no-frills StarJet is available in 
only one model: a three-door liftback 
coupe. It s powered by a L3-liter ver- 
sion of the same long-tested four- 
cylinder engine that has powered 
Toyota's smallest cars for more than 
15 years, coupled to a five-speed 
transmission. No frills or filigree, no 
Luxury Edition* no automatic 
transmission, few options and, as a 
result, no excess of what Ford used 
to call "road-hugging weight. 1 ' With 
an overall length of 152.2 inches on a 
iPte as e iurr t rfl 




Only available body ilyie for l he SUKlel Supra (above), Toyota^ sportiest model, 
[above? left! i* IhreB-door Uttbuck. Its, is available with a GT package which 
1.3-llttif, roue -cylinder pOwtr plant Includes spoiler* and very Pifm Suspen- 
( above} produces 58 fop at 5200 ipm. uon Cf^ssida ibelow) has many styling 

Thanks to 1730-Lb curb weigh! and five- changes, plus addition pi a new, 2.8-liler. 

speed gearbox, its fail and officiant fuel- ini&e led six -cylinder engine 
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and the new Datsun 810 




FIRSTHAND R£PORT 



by Michael Lamm 

WEST COftST EDITOR 



Y ou'd be hard pressed to find a 
nicer luxury sport sedan at any 
price. But it'g the sticker that's the 
kicker. Price makes the Datsun BIO 
one of the very few automotive bar- 
gains left in this country. 

In terms of engineering, work- 
manship, handling, standard equip- 
ment, and now styling, the 1981 Dat> 
sun BIO goes an easy 16 rounds 
with — and in some wavs KOs— the 
BMW 3201, Audi 5000, Volvo GLE, 
Alfa Sport Sedan, Rover 3600 and 
Cadillac Seville. Yet the American 
public has never understood the 
Datsun R10 f and I m not sure Nissan 

understands it, either. 

Back in February 1977, when the 
first 810 hit these shores, Nissan 
assured the assembled automotive 
press that here was a car to rival (in 
their words) the Volare, Granada 
and VW Dasher. I remember that 
statement because it sounded so 
ludicrous. 

The 1977 Datsun 810 {which* by 
the Way, cost $5099 hack then) 
behaved, felt and handled more like 
a j unior Mercedes than a Granada. I 
wasn't alone in my opinion that Nis- 
san had underrated the 810. 

Datsun p s efforts to advertise and 
promote the 810 haven't been spec- 
tacular, either, Thu*, there were 
fewer 810s sold here in years 
(67,071) than there were Chevrolet^ 
in an average 10-day period in 1979. 

As the dollar's value declined 
against the yen, prices for the 810 
rose through the years. But so did 
those of all other ears: so. relatively 
speaking, the 1981 Datsun 810 still 
represents quite a bargain in terms 
of what you get. 

Before 1 list the SlQ'a many fea- 
tures, I should point out that it 
comes in two trim levels and two 

( yjqas.e ■HJT- re- cage 8 ?{ 





The Datsun StO sedan jses a modified version of the 2&0ZX 
sports car's suspension which lurnishes good handling. 
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Interior Ol the top-nf-The-IinV Maxima 
version alters a hosier standard tea lures 
Jike power windows, power locks, tin- 
way seals with lumbar (adjustment, (ill 
wheat Nil In&lruTFientatiiOn., quartz Clock 
4i nd even s synihmiiied voice which 
reminds you to lorn pfl fow headlights. 
The BiO's power pi an I itell) Is a £_4-Uler. 
fuel -mjec [ed Six lhaE is derived Uom 
the 2HGZX s 2.B-!i[er engine. Us raced 
al 120 np a( 5300 rpm. 



Ljanguwo bub LiAiwn 








The Cra saida (abova) i* Toyota s mp$i 
luxurious cm. It correa in loui-door and 
wagon bodies and Is powered by a 2.8- 
Jllor. lueHnjecTed, six-cylinder engine 
The Starlet's inferior (right) is spartan, 
hut livable. The Tercel (below) has new 
front-end styling and more rear leg- 
room A four -door uodei has also been 
added to Toyota's 1901 line 





the 

J 81 * 
Toyotas 

90.6‘mch wheelbase, it weighs in at a 
scant 1730 pounds. 

Startlingly, with everyone going 
to front-wheel drive to save interior 
space, Toyota has gone against this 
trend by sticking to conventional 
rear drive for the Starlet. It's not 
the roomiest Kittle car around, but 
there is a surprising amount of 
front-seat stretch room for long-leg- 
ged occupants. As you might expect, 
the interior is also on the stark aide 
and has a definite utilitarian look 
that most of the Japanese carmak- 
ers have managed to get away from 
lately. But it does have standard 
high-back reclining front buckets, 
full carpeting, a tachometer* a 
water-temperature gauge and a trip 
odometer which may be easily re- 
set. 

(Is aerodynamic body is best de- 
scribed as "efficient" in the VW Rab- 
bit tradition— neither ugly nor pret- 
ty, but definitely faceless in the sea 
of look-alike little cars on the road 
today. 

Most surprising (in view of the 
outstanding economy it delivers) is 
that the Starlet is genuinely fit ji to 
drive. The little engine is amazingly 
peppy going through the gears and 
will do 0 to 60 in a respectable 14 sec- 
onds. Those who enjoy driving and 
shifting gears for the sport of it will 
appreciate the smooth, sure, short- 
throw five-speed linkage, and frus- 
trated Mario Andrettis will love the 
Starlet's road-gripping handling in 
the twists and turns. Toyota has 
never been known for designing 
agile cornering into its cars, but the 
chassis engineers have done their 
job right on this one. 

Front suspension is the usual 
MacFherson struts with precise 
rack-and-pmion steering, while a 
“four-link* 1 live axle with coil 
springs holds up the rear. 

Luxurious Cressida 

On the opposite end of the size and 
price scale is the new mid size Toyo- 
ta CressidOp available in luxury 
four-door sedan and wagon ver- 
sions, In addition to a much-needed 
restyling, Toyota has massaged its 
largest U.S. ears to achieve higher 
levels of both luxury and fuel econo- 
my simultaneously. 

A new T 2.8-1 iter. fuel injected six- 
cylinder engine has more torque and 
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power to allow a lower numerical 
final-drive ratio for increased per- 
formance and efficiency. As before, 
a four-speed automatic with an 
overdrive top gear 5s the only trans- 
mission choice. EPA fuel-economy 
ratings are a very respectable 25 
mpg city and 29 mpg highway. 

Nearly anything would be an im- 
provement in appearance over the 
old Cressida, but the new version is 
a stubBiantiat improvement with its 
dean, European-looking lines. Our 
only styling objection, in fact* is the 
grille design, whkh looks like the 
pattern on a herringbone suit. 

Handling is also improved 
through suspension refinements. 
It's Less soft and wallowy in the 
turns, and more nimble and respon- 
sive in the European-car tradition. 



Standard equipment includes 
cruise control, power antenna, auto- 
matic Birconditioner, fore/aft ad- 
justable headrests,, power windows 
and door locks and a quartz digital 
clock. Also standard is the indus- 
try's first electrically operated, au- 
tomatic shoulder harness— contro- 
versial indeed, but an indication of 
what's to come under the passive 
restraint law that requires "pas- 
sive' 1 restraint systems in all cars by 
1984. 

Air upgraded line 

Other Toyota models, the conven- 
tional Corolla series, the Corolla fwd 
Tercel, the mid-range Corona, and 
the Gelica and Celica Supra sport 
models are all carried over for '81 
(PfoasG tom fo jMoe r Tflj 






The Dal sun 0 1 0 w.igon rmri Pierian share 
I he sortie lOa^-InCh wheelbase, but 
have different *u sponsions The Sedan 
[belo*| uses an independent wa* sus- 
pension which it shares wish m* Datsun 
2302 X The wa^on uses a live fen r axle. 
The sedan also has tour-wheel disc 
brakes, while the wagon uses discs In 
bont and drums in the rear. The cargo 
capacity tor the S10 wagon whh ihe rear 
seats down is 63.6 cu. ft. The sedan s 
capacity is lO.fl cu. ft. 



Datsun 810 



body styles. The coupe, introduced 
in January 1979, has been discontin- 
ued, but the four-door sedan and 
wagon remain. Incidentally, the re- 
vamped 810 is the only new car Dat- 
sun has introduced this year. 

In its basic form, the so-called 
Deluxe 810 carries a $7600 price lag 
(S7900 for the wagon). Then the 
super- accessors zed luxury version 
called the Maxima, retails right 
around $10,000, (Final prices 
weren't set at press time.* 



Sporty sedan 

All fllGs share Patsuu’s reliable 
single overhead camshaft, fuel- 
irgecteth in-line Six, This is a 2.4- 
liter version of the 280ZX'a 2,8 pow- 
erplant, an engine that's been going 
strong since November 1969. Deluxe 
SIOe slIeo borrow the 280ZX's manu 
al five-speed overdrive transmis- 
sion, although with different ra- 
tios. 

From engineering and handling 
standpoints, Datsun BLO sedans and 
wagons have enough differences to 
merit separate discussions. The 
wagon uses a live rear axle, leaf- 
spring rear suspension and drum 
rear brakes— all very orthodox and 
all quite different from the 810 
sedan. 

The 810 sedan 
shares the Oats tin 
2S0 ZX’r four-wheel 
disc brakes and in- 
dependent rear sus- 
pension, the Latter 
being identical ex- 
cept for spring 
rates. With so much 
280ZX in its system, 
it's smalt wonder that the 810 sedan 
shows a much more sporting nature 
than the wagon. 

The wagon's ride tends toward the 
soft side, the sedan's toward the 
firmer. Both tendencies are a func- 
tion of shock and MacFherson- strut 
valving. I noted no harshness in the 
sedan, however, and both vehicles 
take graveled byways in stride, with 
minimal fuss and very little suspen- 
sion noise. 

Two days of tooling through the 
foothills and back roads of Califor- 
nia's Gold Rush country provided an 
idea! test track to rigorously test the 
half-dozen differently equipped 8l0s 
provided by Datsun. 

The sedan's cornering pow er, as in 
1977, impressed me as comparable to 
the best sport tourers at any price. 



The 810 sedan shows very little body 
roll in high-speed cornering on dry 
pavement. The standard steel- belt- 
ed P105/70SR-14 tires adhere to the 
road very well. And as the car starts 
to drift— as it will if pushed hard — 
there’s enough engine power to con- 
trol the drift, and to counter the 
car's tendency tc understeer, t 
noted no tuck-under of the rear 
wheels; the SID sedan feels extreme- 
ly stable through all types of turns 
and on various types of road sur- 
faces (although 1 can't vouch for its 
handling in wet conditions). 

Two of the Deluxe 810s ( drove had 
non assisted steering. The rack and- 
pinion is very positive „ hut a little 
slow and heavy* Datsun's power 
steering, standard in all 810 Maxi- 
mas and optional otherwise* is the 



recirculating- ball type. It's quick, 
and its valving feels European — 
at i Her than w r e're used to in the 
States. This gives much better road 
feel. 

Slow off the line 

Unfortunately, the 810 engine* 
with 120 hp. lacks that extra aggres- 
siveness that a truly great sport 
sedan really needs. In the five-speed 
version, there's adequate accelera- 
tion. 

But teamed with the three- 
speed automatic — and that's the 
only combination you get in the 
Maxima— perform a nee does leave 
something to be desired* Twenty- 
five more ponies* as you'd get with 
the 2.8- 1 iter ZX powerplant, would 
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Aluminum poles 
with built-in 
shock absorber 




Readable binding (lop- "lock OtT otf Ski for pbolof 
uses sophisticated cable linkage Co break away and 
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The take-me-to-your- 
leader look reflects 
the state of the art in 
safer downhill gear, 
while the new trend 
toward all-terrain 
skiing moves in on the 
cross-country sport. 



O ne look at the current cos- 
tumes and accouterment* 
of skiing is enough to convince 
anybody that Danh Vader has 
just stepped down from the sil- 
ver screen for a chase scene on 
skis. But closer examination of 
what looks tike a science -fiction 
snow job will show that skiing 
definitely has come to a turn in 
the trail. Snow technology has 
taken off. 

Even the people whose lifts 
whisk skiers up to the mountain- 
tops have some surprises in 
store when their patrons come 
hack down. Trail patrols at sev- 
eral resorts, for example, carry 
handheld radar guns to catch 
speeding Skiers on the slopes. 
And one forward-thinking ski 
resort — wo r 1 d-f a moil s Jackson 
Hole in Wyoming— even goes as 
far as to slap tickets on offend i ng 
skis standing outside the base 
lodge during lunch breaks. 

The “ticket" in this case signi- 
fies that the skier's bindings 
appear to be deficient. This con- 
cern for safety reminds skiers 
that even though "cold" technol- 
ogy' has nearly reached the point 
at which equipment and accesso- 
ries are virtually automated, 
even the most advanced gear 

(Fi-sse !W<i ’ ’I) 



Integration of binding and boot may bo Ihft 

nssrt Hep In skl-Lech hard warn The system 
shown la an eapnt I menial unit that is net 
. In production as yet. 



Wo-wa* skis 
with variable 
fish-scale 
bottom surface 



Form- tit ting 
racing suit 



Lightweight. 

alt-plastic 

binding 



Fiberglass 
or graphite 
reinforced 
poles with 
cross-country 
baskets or 
rakes 



Flunner- 
shoe boots 
with 

notched 

heel 



V. Ski b olio ms \ below. lelt) irtCdirpOfAl& ro-wan iurr»«f; newfi&i f& 
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The 'mystery plane* that almost 




The XF-1 1 showed that a test 
pitot needs more than guts, 
And the temperament of the 
man who first flew it was 
definitely the wrong stuff. 



by Charles Barton 

S unday, July 7, 1946, dawned 
dear over Los Angeles. This 
was the day when, despite objec- 
tions among the military and some 
of hi a business associates, Howard 
Hughes would test-fly his controver- 
sial XF-11 photo- reconnaissance 
plane. His dream of being a major 
designer and builder of military air- 
planes had come to be centered on 
this airplane. 

Just before World War II, Hughes 
had submitted a design for a radical 
twin-engine, twin -boom interce ptor 
that lost out in n design competition 
with what became Lockheed's very 



successful P-3SL The decision an- 
gered Hughes, In his viewithe Army 
Air Corps representative a at Wright 
Field had sat on his design long 
enough for Lockheed to incorporate 
some of his ideas into their own. 

“So 1 backed into my shell, "* 
Hughes later told a Senate investi- 
gating committee in 1947, ,fc and de- 
cided to design and build from the 
ground up, with my own money, an 
entirely new airplane which would 
be so sensational in its performance 
that the Army would have to accept 
it." This became the Hughes I>-2, 
which he built and successfully 
flight-tested before it was destroyed 
in a Are caused by a freak lightning 
strike at its California desert han- 
gar. Hughes pressed again for a mil- 
itary contract. 

He got a commitment in 1943 for 
the development of a D-2 successor, 
a reconnaissance aircraft to be 
known a* the XF-11. However, his 

haggling tn hi a development 

tal costs for the D-2 delayed signing 



of the contract until mid -1944. At 
that point. Hap Arnold, Command- 
ing General of the Army Air Forces, 
had to give his personal assurance 
to the Under Secretary of War that a 
long-range, high-speed, high-alth 
tude, land- based, photographic re- 
connaissance airplane, stressed for 
active evasive action, was an “ur- 
gent military necessity,” 

As Hughes sat with a few of his 
engineers at breakfast that Sunday 
two years later, hydraulics engineer 
Dave Grant noted that his bass 
seemed excited but in control. 
Hughes's breakfast menu was inter- 
esting: banana cream pie a la mode 
from the company cafeteria. 



A beautiful plane 

Out on the flight I 
ver City plant of 
Hughes Air- 
craft, the twin- 
tailed plane 
sat high on itn 
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The confident Hughes (Ml) pul hie reputation on 
the fine with the XF-1 1 . All hough Upvi superior 
pilot, hie inattention |o detail led directly to a Han 
Ing crash In Beverf^Tfllla on July 7. 1M*. 
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Idled Howard Hughes 






reviewed the teat plan item by item. 

The initial teat plan didn't include 
landing-gear retraction. That was 
scheduled for the second night. 
Nonetheless, Hughes intended to 
operate the landing gear immedi- 
ately after takeoff so that he would 
be aware of its statue from the 
beginning — another instance of hi a 
doing things his own way. 



A cage of None 

Flying, especially test flying, is 
like managing a cage full of lions. If 
you let one of them get out of con- 
trol , others act up and problems 
multiply. That is why flight-test pro- 
grams always avoid Simultaneous or 
unnecessary operations. Each sys- 
tem. each item that could possibly 
cause trouble, is checked step by 
step. 

It is not until those particular "li- 
ons M are under control that you 
bring another one into the cage. 

Finally, the technicians and me- 
chanics finished. Hughes had a last 



tricycle landing gear while the 
Hughes flight-service people read- 
ied it. Viewed head-on, the closely 
cowled radial engines looked bigger 
around than the slim, needle -nosed, 
pod dike fuselage. As tapered exten- 
sion s of the engi ne nacel les T the twin 
booms extended aft where twin fins 
and rudders h racketed a horizontal 
stabilizer and elevator assembly. 
Huge contrarotating double props 
on each engine were fitted with 
streamlined* bullet-shaped spinners 
that concealed the hub mecha- 
nism*. 

It was a beautiful plane. 

When Hughes arrived at the flight 
line* he first discussed the prelimi- 
nary high-speed ground runs with 
Gene Blandford, hi& flight-test engi- 
neer. Hughes then spent 
the morning on taxi runs, 
including brief hops 
into the air. Satis- 
fied* he taxied 



in for final servicing before flight. 

In typical fashion, Hughes told 
the crew to gas the plane to 1200 gal- 
lons without consulting Blandford- 
This was 600 gallons more than the 
engineer thought desirable, adding 
nearly SfiOQ pound,* to the takeoff 
weight. However, Bland ford be- 
lieves that this extra weight repre- 
sented no real danger, r The air- 
plane had plenty of power. The extra 
gas just let him goof around longer 
than the 45 minutes called for by the 
day's test plan." 

At about noon. Jean Peters, a bud- 
ding Hollywood starlet Hughes had 
met just two days before and had 
invited to witness the teat, arrived 
at the Culver City airstrip with war- 

hero-turned -actor t Audio Murphy, 
and Bill Cagney, brother of actor 
Jimmy Csgney + Hughes spoke with 
them briefly before 
finally rejoining 
Bland ford, 
who care- 
fully 



r- ■ - 






iH 



Ai-nplPfl Erfiffi H&wMnf K and Hip GdO if 

□Y Chart** Barton: forthcoming Aero PvtAynr?. 










, rn®®^’' SS 



SSBS** 



Dfnit 1 
flifll 



i 



•■rtf 






In April 1947. Hughes look off In an XM 1 with conventional props for ■ successful flight. 



word with his long-time associate 
and confidant, Glenn Ode kirk, and 
walked under the plane to where a 
retractable ladder extended down 
about eight foot from the access 
hatch in the belly of the slender 
fuselage. So high did the plane sit on 
Its landing gear (in order to provide 
ground clearance for the 17-foot- 
diameter props) that even the fi-foot, 
3-inch Hughes did not have to stoop 
to walk under the fuselage. 

Soon he was in the cockpit, with 
engines running, ready to taxi out. 
The small group of spectators on the 
ramp could see him clearly, his long- 
sleeved white shirt open at the neck, 
no tie, a wide-brimmed brown fedora 
pushed back from his forehead. 

At the east end of the field, he 
turned into the wind, set the brakes 
and began a final checkout and 
warm-up. At one point* he throttled 
back to allow Gene Blandford to 
climb up and join him in the cockpit. 
Hughes was checking his instru- 
ments, controls and equipment and 
reviewing the emergency hydraulic 
procedures. As he did this, he asked 
Rlandford a few questions, but they 
didn't do much talking. 

Blandford climbed out. It was all 
Hughes’s show now. 

No radio check 

Hughes lined up the plane on the 
runway and smoothly advanced the 
throttles to takeoff power. He re- 
leased the brakes and the plane 
surged ahead. Observer s on the 
ground docked the time as 5:20 p.m. 
No one remembered him making a 
radio check. 

As the takeoff roll started, 
Hughes checked the manifold pres- 
sure and adjusted the throttles with 
his left hand so that both engine 
instruments indicated the desired 
power setting. He was careful that 
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neither propeller exceeded the 
2300-rpm maximum limit set for the 
first flight. Everything appeared 
normal 

Hughes felt the plane coming 
alive, ready for flight; still, he held it 
down. The nose wheel was still on 
the ground as he passed the speed at 
which he had hopped into the air on 
the taxi runs. This time he wanted 
plenty of margin above stall speed 
before he committed the plane to 
flight. 

After approximately 30 seconds of 
ground roll, the airspeed read 150 
mph. He eased back on the control 
wheel with the fingers of his right 
hand. 

As the runway dropped away p 
Hughes moved the landing-gear 
control to up and throttled back to 
climb power. The landing gear came 
free of the down lock* and the red 
gear warning light came on as it was 
supposed to. Everything felt good 

Ass he climbed straight ahead, 
away from the field, the landing- 
gear warning light still gleamed red, 
"The gear should be retracted by 
now/ 1 he thought 

He continued his climb and 
started a wide left circle of the fteld. 
Sky conditions were clear in his 
vicinity, and within the limits of 10 
miles 1 visibility ;n the usual Los 
Angeles haze, he could see no other 
aircraft. The plane handled well. All 
instrument readings were normal 
It was just that damn red light. 

At a comfortable altitude, he recy- 
cled the landing gear. The light 
stayed on. He put the gear down and 
then up again. Still the light indi- 
cated incomplete retraction. 

The light goes out 

On the next cycle, Hughes pushed 
sharply forward on the control 
wheel as the gear retracted. Thia 



lifted him against the seat belt. The 
gear thanked into the up-locks. The 
light went out- 

For about 40 minutes he contin- 
ued circling hi& Culver City field at 
an altitude of about 5000 feet. The 
first 35 minutes of the flight were 
recorded by the flight-instrument 
photo recorders before they ran out 
of Aim. His maximum altitude was 
5130 feet, and he appeared to have 
approached stalled flight on several 
occasions (as called for by the test 
plan). 

After completing these tests, 
Hughes decided to fly low across the 
field, with gear extended so that the 
ground crew could visually check 
that all three of his landing gear did, 
in fact, appear fully extended. He 
descended in a left-hand pattern 
around Hughes Field. Reaching 
2000 feet, he saw that his company- 
owned A-20 aircraft was also air- 
borne. 

Glenn Odekirk recalls that he 
watched Hughes take off, then fol- 
lowed him in the A-20, with Bland- 
ford, Murphy ond Cagney riding in 
the converted bomber's six-seat pas- 
senger compartment. 

Hughes wanted Odekirk to ob- 
serve his landing gear and tried to 
fly close to him while climbing back 
to altitude. Unfortunately, Odekirk 
couldn't read Hughes's mind, and 
there was no radio contact between 

‘The airplane sud* 
denly felt as if some- 
body had tied a barn 
door to the wing.’ 

the two planes. (The A-20 flight had 
been an afterthought and had not 
been coordinated with Hughes.) 
Odekirk stayed inside the left turn, 
above and to the rear. So it wasn't 
possible for him to see Hughes's 
landing gear at all. 

Hughes, exasperated, picked up 
his mike and made a call on ,H B" 
channel to "any tower. 11 

Dick M. Fischer, the controller on 
duty at Lob Angeles Municipal Air- 
port control tower, made quick re- 
ply: "Army 47155, this is Los Ange- 
les Tower." 

M Los Angeles Tower from 47155, 
how do you read me? tP 

,H I read you R-5/" 

"47155 to Los Angeles Toweri this 
i& a test ship out of Hughes Aircraft. 
Will you see if you can contact the 
A-20 that is on this flight with me 
and tell him I am having gear trou- 
ble? If you are unable to contact 
him, call Hughes Aircraft at Ashley 

ffteasq Mr? fq papa f 




FIRSTHAND REPORT 



by Gary Witzenburg 

DETROIT AUTO EDITOR 



A uto editor Tony Assent and I 
were on our way from Mer 
cedes-Benz H s North American head- 
quarters in Montvale, NX, to the 




Handling and roedholdlng of 300SO are outstanding, especially for such a large car. 



famous Homestead resort in Hot 
Springs, Va., in a 19S1 300SD. The 
technical briefing and introduction 
of Mercedes' new &-class sedans had 
been held the previous evening, but 
the usual reception and dinner were 
scheduled at the Homestead* some 
450 miles away. This day-long trip 
was our ride-and-drive- 
An unusual way to run a new-car 
preview for a group of motoring 
journalists? Yes, but the Mercedes 
folks had a point to make. While the 
new* big Mercedes fairly bristles 
with hundreds of changes and im- 
provements, both m^jor and minor. 




Spacious cockpit la fully Instrumented and 
alto receives newly designed safety fee- 
luree for better occupant prolection, 



the sum total of them all is better 
fuel economy and comfort over the 
long haul— and what better way to 
demonstrate those attributes? 

To make things more interesting, 
they threw' a competitive element 
into the trip. The winner would be 
the car that covered the distance in 
the least amount of time, but also 
with the lowest fuel consumption — 
and fuel economy would be double- 
weighted in the formula. 

Being competitive sorts! we set 
out to win* W T e made no driver 
changes or stops of any kind. We 




Turbocharged 3-liter, five-cylinder diesel 
engine combines 31 mpg with good accel- 
eration t or quick, safe passing. 



tried to keep constant throttle (not 
constant speedy which is what cruise 
control does) uphill and down, and 
cracked the windows a bit for extra 
ventilation, instead of running the 
airconditioning. We shifted to neu- 
tral and coasted downhill as much as 
possible. 

It was a long* but not too uncom- 
fortable trip. We averaged close to 
the national speed limit on three- 
quarters freeway and one-quarter 
curvy, hilly two-lane roads — at an 
astounding 31.39 mpg. The other 
turbodiesel 3D0SDs averaged from 
53 to 62 mph and from 23.3 to 30.5 
mpg, but on overall score w r e won 
handily. 

More importantly, the point had 
been made" Even without the ex- 
treme techniques we employed, it is 
possible to make good time in a big 
Mercedes (at least in the *61 S00SD) 
and still get impressive fuel econo- 
my, EPA ratings are not yet avail- 
able* but Mercedes says the 30GSD 
achieves 32.6 mpg and the gas V8 
38GSEL. delivers a solid 23 mpg at a 
steady 56 mph, compared to 29.7 and 
19,9 mpg for the corresponding 1980 
models. 

Before we describe how these sig- 
nificant gains were made, it's appro- 
priate to delineate the somewhat 
confusing Mercedes-Benz lineup 
and numher/ietter names. 

The smaller (mid-size) series con- 
sists of the lowest priced 24 OD sedan 
(powered by a 2.4-htor, four-cylinder 
diesel engine}* the higher priced 
2&0E sedan and 2S0CE coupe (2.8- 
liter* gas six-cylinder) and corre- 
sponding 300D and 300CD {3-liter, 
five-cylinder diesel) and, at the top, 
the 3G0TD station wagon {which for 
P 81 gets the turbocharged five-cylin- 
der diesel). 

The convertible sports car and 

lo/sage t5PJ 
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The rounded front end* chin spoiler and smaller overall dimensions of the 3O0SD and 
3BOSEL serve to reduce aerodynamic drag, Improve mileage and lessen wind roar. 




Ears wiggle, eyes pop and tongues 
tick out Designer David Kirk reveals 
1 ricks lor duil ding wooden versions 
oi l he old-time mechanical banks 

by Harry Wicks 



A a |jb In «ipo$ure phqlogrj-ph 

\frOYfy ivK.U h,ippHjn> w hH-n l Me h.irt 
dSe Li puirenJ Ej’^s pop and Ihe 
slide* uul id fhe com 

Tfn> p^iive r.*1 wiggles Pis ears 
^hen I ho dr.iwt'r is puMod Ppon ifi 
IP m,lke ;1 

The audhor & 1 n V CM i Ee i* EtUS piNlO- 
!?h b.ibo-Cin With i, uppeLl liaml-s 
Drop ft com mio tils p.ilrn* ->nd hi^ 
tODijuP l J , i r i -v in om oul m a Hn>h 







T he idea of hand-fashioning a 
nostalgic "mechanical bank” is 
sure to appeal to many PM readers. 
Although toy banks have delighted 
children of all ages for centuries, the 
versions shown on these pages are 
new because they are fashioned 
completely of wood, not cast metal , 
This means that woodworkers can 
duplicate these banks. 

With these banks, created by art- 
ist/designer David kirk, all sorts of 
things occur when you make a 
deposit. When you push the crank, 
the funny-face man's eyeballs pop 
and he "swallows* 1 the coin placed on 
his tongue. 

FUNNY* FACE MAN 



The cat’s ears and eyes roll up 
when the drawer is pulled open, and 
the aaucy baboon sticks out his 
tongue when a coin roll B down his 
cupped palms. 

The designer has given permis- 
sion for PM readers to build one of 
their own {you cannot build and sell 
the banks), and we present complete 
building plans on the pages ahead. 

If you want to get a bank fast 
without building one* you can order 
direct from David Kirk, &5 South St., 
6M, New York, N.Y. 10038. Make cer- 
tain you state which one you want, 
and include £75 for each hank. Allow 
four to five weeks for delivery. 



But* if you want the challenge of 
building a rewarding project, take 
the time to study the photographs 
and drawings, All information for 
building as shown, but you must 
comprehend how the parts go to- 
gether to ensure that your toy bank 
will work properly, You'll be re* 
warded by your youngster’s delight 
when he makes his first deposit. 

General instructions 

Because of the importance of the 
bank's movements, all fitting must 
be precise. To make certain it la, you 
must dry- assemble the parts and 

( PteasG turn (o page J50} 
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Room to grow: 

A handsome addition 

for any house 

Besides a functional greenhouse, we give you plans 
for a gaily painted hutch and a cocktail table. 

by Harry Wicks home ano shop editor 
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O ne of the most desirable addi- 
tions to » home today is a plan 
that provides for extra family living 
space, while also serving a second 
function. On a joint venture recent- 
ly. PM and PPG Industries Inc. 
asked topnutch designer Shirley Re- 
gendahl to field such a challenge. We 
wanted to create a room that would 
provide dining space and n place to 
nurture plants in a garden nr green- 
house-type atmosphere. 

The result is the room shown on 
these pages. A small greenhouse 
structure was added to an existing 
family room. To visually pul! togeth- 
er the family and greenhouse areas, 
the? designer used a refreshing. 




Cube tabletop is painted with conventional 
latex paint, then covered with VWn, glass 



effective color scheme. Decorating 
expense was kept down by using 
paint as the color medium, and by 
adding new slipcovers to the exist- 
ing furniture. 



By selecting a subtle blue and 
white paint combination, designer 
Regent} all I successfully created a 
visually stimulating room that is, at 
the same time, a quiet, pleasant-to- 
live-in environment. A touch of 
bright green on the contemporary 
hutch adds spice. 

The walls are painted with a latex 
flat wall paint, as is the cube table. 
Since the table has a glass top. an 
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m Bright and cheerful greenhouse Is an easy-buiid add if Ion that gives usable living 
■ space, at well as a wording area for reviving house plants with rhtf winter blahs, 



2 Our open, contemporary-looking hutch Is actually a secretary with its drop lid removed 
Designer Shirt#) 1 Regendshl puts It to use as a center tor house plant*. 

% A simple cub# shape becomes an attractive coffee table when Its top Is painted in a 
* checkerboard tuition, and then covered with a aheet oi VWn, Wont glass. 




enamel finish is not required. Pitts- 
burgh Paints' quick-dry gloss enam- 
el waa used /or the dining chairs and 
for the secretary, which was trams* 
formed into a plant hutch. 

The plank floors are painted with 
an alkyd floor and deck enamel in 
gloss white. 

Building the projects 

To add the greenhouse, carefully 
lay out the portion of the existing 
wall to be removed. If in doubt as to 
whether or not it is a bearing wall* 
consult an engineer. Your peace of 
mind is well worth his fee. The engi* 
neer can help you lay out the open- 



ing and will also calculate the head- 
er site needed for the newly created 
opening. 

Remember, if you're removing a 
bearing wall, you must provide a 
temporary support wall Build it 
about 1 ft, inside the existing wall 
Using 2 x 4s. install the temporary 
wall so that it fits snugly — you 
should not have to nail either plate 
to the finished floor or ceiling. 

Once your cutout has been deter- 
mined, you can lay out for your foot- 
ing and foundation walls. The foot- 
ing should extend to a depth below 
the area frost line, and the founda- 
tion walls can be either poured or 



built of concrete block. Don't forget 
to place a vapor barrier beneath the 
crawl-space slab and to install an 
insect-proof ventilator in the foun- 
dation wall. 

After cutting the wall opening, 
install the greenhouse framing as 
shown in the drawing. Make certain 
that you have completely water- 
proof joints throughout and then 
use a high-quality caulking where it 
is needed- 

To avoid any chance of broken 
glass, dose up the joints between 
the house wall and greenhouse be- 
fore installing the greenhouse 
glass. 
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Because the greenhouse floor is 
painted, we used plywood aubfloor^ 
ing followed by wide planks of com- 
mon pine. To make the job easier, 
insulation should be installed be- 
tween the floor joists before the sub- 
flooring is applied. Once the flooring 
goes down, it should receive a thor- 
ough sanding prior to sealing with 
shellac. 

Plant hutch 

This piece of furniture is a lot eas- 
ier to build than it looks. To simplify 
construction, we used *-in .-thick 
plywood throughout. You ran use A- 
1) grade plywood, but try to lay out 



the parts so any bott patches (on the 
D side) will be insid*, where they will 
be hidden. If one oi two do show, fill 
them carefully with several coats of 
wood filler and sand the patches per- 
fectly smooth. 

To ensure smoothly sliding draw- 
ers, use pine for the drawer sides {or 
a hardwood such as oak if you're 
willing to make the investment). 

As you lay out all of the parts for 
cutting, remember that all exposed 
plywood edges should he covered to 
conceal the pi ies. The easiest way to 
hide those lines is with Ivin. -wide 
shelf edge or lattice available at the 
lumberyard. I prefer the former 



molding because it comes with two 
edges already slightly broken 
(rounded). 

When the cabinet is assembled, 
check surfaces for smoothness and 
sand with 120-grit paper where 
needed. Dust the piece and seal with 
a pigmented shellac such as Bin or 
Enamelac, Sand lightly with 150- 
grit paper, du&t, wipe with a tack 
cloth and apply the paint of your 
choice. 

The cube table 

Build a box and you've got it 
made. This is a supemmple project, 

luttr tv IQ.J* rflen 
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Dazzle everyone with this 







shopbuitt kaleidoscope 



The brilliance of a 
thousand stainecf-giitss 
patterns is yours by 
looking through this lube. 

by Dan A. Robertson 

P ut this Qdlor-fdled tube : o your eye 
and in seconds you can experience 
countless pane ms of f*ery red sunny 
amber or cy blue You can use up to 13 



differs n I colons and pane ms of g i ass i n the 
kaleidoscope Rotate the two color 
wheels independently or together [o pro- 
duce various effects 
The propel is ideal tor a person who is 
new iq working with stained glass be- 
cause all cuts are simple (o make An 
experienced glass amst will fmd the pro- 
ject a perfect one tor utilizing those 
piece s of g^ass mat pile up m a studio, out 
ere too beautiful lo throw away If snare 
are children around, consider making a 



pair of scopes to avoid (hose My turn, my 
lum!' arguments 

The kaleidoscope tube is a t -tr piece of 
plastic plumbing pipe {A) wiih an end cap 
i S). Bore the eyehole in She canter of the 
cap and smooth the edges with fine 11 BO- 
g-nl) sandpaper or stee; wool 

The greater she number of colors you 
use (remember, you can pick up to ifl), 
the more vibrant the designs. However, 
you can produce beautiluL glowing pat- 
terns by usrng only ihr» or four related 




Materials from tap 2-wi in-ssrcte diameter . 

plastic pipe ond end cap. soldering iron. 

SO - 50 solder, stained i-gl-ass scraps, -copper ll you can see through the glass, lay K on 

spacers, bolt. washers, wood si rips wood (he paEtem anc score ir&idc the inked line* 

block m i rrp r strips. acrylic circles, q lamer with a sharp, oiled glis* cutter it ihe glass 
pliers panern lor stained -91*4* wheels is too dark, cut a paper pattern for each 
g tes s c u her a n 0 c op per 101 1 You li also use p 1 ece a nd Pay it on 1 pp of ihe glass so mar is 
I lux. cuitmg on and PVC solvent cemenl. will act as a cutting guice 



Snap She glass immediately after scoring it. 
using a downward and outward moiiijn 
Use pliers to break off small pieces Rub (he 
edges Of I wo pieces of glass togeiheriodiiJI 
any dangerously sharp edges. 




A her positioning me gta&s pieces on the 
pattern and lluxirig Ihe copper fqil run i 
smooth heed of solder along the Lodges ol 
the pieces, using a 6C- :□ 100- wait iron 
Then solder a piece of copper tubing in the 
cense? ro &erve as a spacer. 



Carefully center copper ion on me edges of 
*ach piece Of glass and wrap it Tightly Then 
Smooth the toil wilhd dowel or pencil Foil 
won I stick to g rea sy glass. 




Assemble Ihe revolving unit: IT consists of 
I ho iwo glass wheels an acrylic disc a 
wood block, a machine bolt and a nut. 




Slide me mirrors into me tube so they io«n 
a Efrangle. mirrpr Side facing inward The 
three wood strips that hold me mirrors In 
place should Pit snugly, bui you should be 
careful no! to scrape any of The backing off 
the mirrors as you posihon me wood 




colors, such as violet, red, orange and 
yellow ol different values. 

inexpensive scrap glass is available 
from stained ^glass dealers Also, keep 
your eyes Open for colorful glass in your 
home, at work and on ihe beach You can 
use glass pieces as small as Txi* jin an 
Ihe scope. 

Draw a fuU’SJjce pastern of each color 
wheel on paper weth a dark felt-tip pen 
Lay a piece 0 ! stained glass over a section 
ol one color wheel . wi rh f he smooth side of 
[fie glass facing up Orp a sharp glass 
Cutter inlo cutting oil or kerosene, then 
press Ehe cutting wheel onio me glass 
along the inside of one of ihe inked lines 

0*13* tx * 



Cement the end cap and acrylic eyepiece lo 
one end of me tube and cement me glass 
assembly Into the other end. Check lhal Ihe 
parts aie clean before assembling.. 







Build these playcubes... 
easy as 113 



by Paul Levine 



S torage has always been a prob- 
lem in our bouse, with closets 
bulging and only on# car fitting in a 
two-car garage. These attractive 
storage seats offer a partial remedy 
to the where' to- put-it problem by 
concealing many odds and ends. 
Topped with fabric-covered foam 
rubber, they also serve as extra 
seating when needed. 

Each of the cubes, designed by 
architect Martin M. Bloomenthal, 
has a numeral graphic on its side. 
You might build a cube featuring 
your youngster's age or initial 
The basic box is constructed of 
1* 12-in, clear pine w r ith a plywood 
IQ2 POPULAR MECHANICS 



bottom and top. Begin work on the 
cube by cutting the side panels (A, 
see drawing) with mitered sides. 
Flow dadoes to accept the top cleats 
(E> and cut rabbets for bottom fCX 
Next, use a tabic saw to cut 
grooves for the splines (D). Shape 
the numeral on theaide panel with a 
router and straight cutter. To do it, 
first make a template of fc /h-m, hard- 
board using a numeral on the facing 
page. The finished numerals are W* 
in, high. However, the template 
must be larger to allow for the dif- 
ference between th* be&ringand the 
cutter diameter. ] used a Vi-im 
straight mortising bit and a Vm-m, 



router template guide „ so the tem- 
plate is Vta-in, larger all around than 
the finished numeral, 

Clamp the template rigidly to a 
side panel, Adjust the router so its 
cutter will rout the numeral to a 
V*-in. depth in the Aide pancL Re- 
move the template and chisel cor- 
ners square. 

After cutting the bottom (C) and 
the corner splines (D), assemble the 
box with glue and clamps. Set it 
aside to dry. The next day. beef up 
joint strength by Using Gd finishing 
nails spaced G in. apart on alternate 
sides of the miter joint. Set the nails. 
Cut top cleats (E) and base (F) and 





Create template to suit your router shoe 
(see te*1), then damp W to workpiece for 
routing out the numerals or letters, 







Since router cutter leaves rounded cor- 
ners, use a chisel end hammer to make 
square shapes. Than sand the cutout. 



^luc parts in place. Cut the wood top 
(B) so it fits loosely and removes eas- 
ily for access. Bore a Wi-in, -din. fin- 
ger hale at the center. 

Apply wood filler as needed and 
sand the cube with l20-pn"it abrasive 
paper. Dust and wipe with a tack 
cloth. Brush on two coats of 3-lb. cut 
white shellac, the first coat thinned 
oG percent with denatured alcohol, 
the second coat brushed on as it 
comes from the can. If desired, paint 
the base black and paint the numer- 
al to accent it* 

Cut out a cushion of 2*in .-thick 
foam rubber. Sew a fabric slipcover 
to complement the cube. M 

Below: Parts for one cube (viewed clock 
wise, starting at lop left): sides, base strips, 
seat support cleats, bottom, splines, top. 






MATERIALS LIST— PLAVCUBES 

K*r Ha Sira and dswnpliwi (vm'i 

A 4 Vi ■ ll 1 .* » 16 deai pine (Bid? paraisi 
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rwls *0 CO iifer 3-fc Cuf ShallK prun? tg&! p^m* tgthhVi 
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Night or day, modern 
optieal gear leaves 
enemy no place to hide 

The heat-sensitive battlefield de- 
vice you see below is one of the 
latest in a set of enhanced -vision 
instruments so powerful they 
can penetrate smoke or detect 
buried land mines, night or 
day. 

The infrared equipment is de- 
signed to work in the heat of bat- 
tle— or in the dangerous, quiet 
darkness when it can detect the 
more subtle heat of fresh tire 
tracks, or the warmth given off 
by the body of an enemy hiding 
behind a tree 



Another class of electro-optical 
(E-O) devices, called image-inten- 
sifying systems uses the faint 
light of a sliver of moon or other 
background illumination to 
make virtually invisible scenes 
.clear enough to spot enemy 
tanks or troops. 

Until recently, guerrilla forces 
operating at night held a distinct 
advantage over conventional 
forces. In Vietnam. American 
G.l.s coined the expression „ "The 
night belongs to Charlie/' U S 
troops had artillery, tanks, 
armed helicopters — but the ene- 
my had the night 

No longer Now technology 
has blown off the cover of dark- 
ness, capitalizing on portions of 
the electromagnetic spectrum 
previously unused on the battle- 
field. 

Visible light— what we can see 
with the unaided eye — is a 
minute part of the spectrum We 
cannot see ultraviolet light or 
anything in the infrared range. 

N ear- in fr ared search lights , 

using the part of the infrared 
spectrum closest to visible light, 
first came into use in the mid- 



1940a. Soldiers equipped with 
special telescope lenses were able 
to see objects illuminated by an 
infrared beam invisible to the 
human eye, Soviet and NATO 
tanks are still equipped with 
near-infrared searchlights for 
night fighting. But the United 
States has abandoned all further 
research in this area. Even after 
an infrared searchlight has been 
turned off, enough infrared light 
is emitted to make the search- 
light a target for some time 
Because of this, the United States 
has opted for passive systems 
The advantage of today's de- 
vices: They don't advertise their 
presence, because they emit no 



till I t 



radiation. While near- infrared 
instruments required a light in a 
spectrum close to what is visible 
to spot an object, new far-infra- 
red equipment needs no light 
source, rnstead, it picks up heat 
emitted from an object. An added 
bonus is that far-infrared r;an 
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spot active (near- infrared) emis- 
sions while remaining unseen. 

These new thermal imager e 
use detector materials sensitive 
to thermal radiation when cooled 
to 77 a K {-321° FX The detec- 
tore emit electrical signals pro- 
portionate to the temperature of 
the scene being scanned. Signals 
are then amplified and the output 
displayed on a cathode- ray tube 
(CHT) 



Hot on the trail 

A tank commander can view a 
road with a far-infrared device 
and spot buried land mines, 
which have a different thermal 
emissivity from the road. 

What if the enemy is hiding 
behind trees? According to Army 
Col. Frank L, Day. program man- 
ager for theXM-l tank, "You just 
pick out the 'hot' trees and 
shoot." Thermal imaging is bo 
accurate that an animal can easi- 
ly be differentiated from a man 
"I've spotted the difference be- 
tween a buck and a doe on the 
screen/ 1 Col. Day says. 

In a demonstration for PM. we 
looked at an empty road through 
the prying eye of a thermal imag- 
er. Using the CRT, we could see 
the relatively warm tracks of 
recently passed vehicles 

Research into far infrared and 
image-intensification devices in 
this country ia centered at the 
US. Army Electronics Research 
and Development Command 
(ERADCOM) at Fort Belvoir. Va, * 
near Washington. Efforts in elec- 
tro-optics date back to 1 $65 when 
the first image-intensifying sys- 
tems reached Vietnam in the 
form of $Lar-Tron scopes for both 
rifles and target acquisition 
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Imagfl-UiUnaifyhig d*vi oc converts dim K«D«a Into pattern * of electron*.. 



New image- Intensifying: vyi- 
tom* can be wtm by ddvvt* 
for night puuffli along un- 
lit road*, without hendllf lit*. 
The device work* by amplify- 
ing ambient Ilf ht. 



First -generation scopes were 
very expensive— about $io r QOO 
each— and heavy, weighing al- 
most as much as the M-16 rifles 
upon which they were mounted. 
Vehicles and men, when viewed 
through the scope, appeared as 
black objects against a hazy 
green background, A bright 
light from an explosion or trac- 
ers often caused "blooming.” The 
view would be lost for minutes at 
a time. 

First-generation image in ten- 
sifters focused the dim image on 
the from of a fiber-optics surface 
The image passed through the 
fibers to the inner surface, a pho- 
to-cathode that emitted elec- 
trons. These were accelerated 
and focused on a phosphor 
screen that absorbed the elec- 



trons and radiated their energy 
into a visible image. The process 
was repeated through a second 
and third stage for image inten- 
sification of about 40,000 times. 

Equipment in use today elimi- 
nates the blooming that plagued 
first-generation E-O devices . 

Second -generation devices em- 
ploy a microchannel plate (MCP) 
to achieve image intensification. 
The MCP U a wafer-thin slice of a 
large number of hollow glass 
tubes that have secondary -emis- 
sion characteristics They emit 
many electrons when struck by 
a single electron. 

When a dim night scene ie 
focused on a photocathode, it dis- 
charges electrons toward the in- 
side of the tube. This forms an 
electron image that passes 
through the MCP, Each electron 
causes the MCP to emit thou- 
sands of electrons. They strike a 
phosphor screen, where they are 
converted to a visible display. 

Second-generation E-O de- 
vices, thanks to MCPs, are cheap- 
er and lighter. And, because 
their images don't bloom . they're 
usable where first-generation E- 
Ge fall— in night goggles for 
pilots and drivers, for instance. 

ERADCOM scientists have just 
come up with third-generation 
E-Os with higher performance at 
still lighter weight, capable of 
even more spectacular feats 
They're ao sensitive, we're told, 
they function in starlight. 
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Cat on hot wood stove 

A catalytic con verier built into a 
new wood stove pulls mare heat 
out of fuel and outs down creo- 
sote and air pollution, according 
to its Warwick r R.I.. maker. 

Smoke from the Concord Con- 
verter made by Franklin Cast 
Products (1SQ0 Post Rd.. War- 
wick. EX 028B6) paases through 
a Stt-inch-diameter ceramic hon- 
eycomb located above burning 
wood, In this three-inch-thick 
disc, hydrocarbons react chemi- 
cally with palladium catalyst. 
The reaction lowers the flooh 
pomt—the temperature at which 
smoke bums — from the usual 
1 300° F to a range of 500“ to 6O0 c 
Thua. smoke is oxydized with' 
in the glowing honeycomb reach- 



ing temperatures up to 1600 3 F. 
Result; more heat, less soot. 

How much ]ess? An engineer 
for the company tells PM that the 
stovepipe of one test model used 
last heating season in upstate 
New York required just a quick 
wipe with a cloth, Franklin pres- 
ident Larry Schwartz says the 
Concord achieves a maximum 
overall efficiency of 90 percent, 
about 35 parent higher than the 
best stoves now on the market. 

The stove does require some 
extra care. Improper fuels gar- 
bage, particleboard, aluminum 
Christmas wrappings— can clog 
the converter; smoke is then au- 
tomatically diverted through a 
vent in the buck of the stove. 
Another caution: The converter 
will not tolerate coal The prob 
lem is that sulfur from the coal 
coals the palladium catalyst, mu- 
tating it from smoke and pre- 
venting the reaction- The sulfur 
can be burned off with an acety- 




BtnEiali] i teato J exterior, stpve hmm a ceramic honeycomb [abqve, right). 
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Smoke im channeled through honeycomb where It bonu, yielding beat bon.ua, 
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lene torch. The cost of the stove 
may be a drawback; The suggest- 
ed: retail price is between $1000 
and $1100. 

The catalytic converter made 
by Coming Glass Works. Cor- 
ning, N. Y., is similar to convert- 
ers on cars. But auto-emission 
converters have about 400 cells 
per square inch compared with 
just 1 6 cells in the stove honey- 
comb. Corning engineers empha- 
size that auto converters cannot 
be used in wood stoves. 

Franklin was the first compa- 
ny to meet Corning standards for 
safety. But Corning tells ue it 
would sell the device to any other 
manufacturer satisfying its de- 
sign and safety criteria. Current- 
ly. there is no converter that can 
be adapted to existing stoves P 
Corning says. 

How long will the honeycomb 
last? No one is sure. Franklin 
guarantees the part for one year 
and the rest of the stove for five 
years. But researchers on the 
stove think the converter should 
last a minimum of three to five 
years. A replacement converter 
costs about $100 in today’s dol- 
lars. Franklin says it planned a 
production run of more than 
10,000 of the cat-converter 
stoves before the end of last year 

Synthetic diesel 

A Bauppauge, N Y., company 
says it has developed a way to 
make synthetic diesel fuel from 
coal-derived alcohol— with no 
imported ingredients 

The 30-yefcr-pld company, 
United International Research 
Inc. (330 Marcus Blvd., Haup- 
pauge, N.Y. 11787), also claims 
to have invented an additive 
farmers could mix with farm* 
produced alcohol to make a fuel 
for any diesel- powered machin- 
ery. Both the synthetic diesel, 
•called Dieselite, and the additive 
should be available by the and of 
1903. the company tells PM. 

Golden-brown Dieselite fuel, 
lighter in color than regular die- 
sel, will he pumped at a price 
competitive wish standard-diesel 
prices, the company says. But 
actual prices for Dieselite and the 
amber-colored additive have not 
yet been set. The Long Island 
firm has joined with the First 
Mississippi Gorp. of Jackson, 
Mies., in developing the fuels. 
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Sun-run fan 



The $320 Solar Breeze ventilates 
attics at up to 500 eu ft. per 
minute and is powered by photo- 
voltaic cells. It's from Photo watt 
International Inc., 2414 West 
Hth St-. Tampe. Ariz. 852 Bi 

Satellite view 



The GP-1000 Weather Satellite 
Earth Station picks up weather 
maps from satellites, It's $5995 
from Global Positioning Instru- 
ment, 1525 South East lGlh St, , 
Fort Lauderdale , Fla, 33316. 



Rangefinder 



You can measure your horned 
height, width of a barn or dis- 
tances with the $9.95 Teleflx 
sigh ter It b s accurate to within 
five percent Box 357. Cathedral 
Station, New York P N Y 10025. 



Fl^Pt»Oh 



DORNIER'S NEW-TECH H0LQGV WING 
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Domltr TNT -experlmentaL plane, showing the uniquely bwUt epar bus. 

JANUARY 1981 



iMitm 



4VI4IHM 



The wing's the thing 

With his company poised to reap 
big profits in the light -transport 
market (opened up in the United 
States by airline deregulation), 
marketing exec Kaspar Schopel 
of West Germany's Dornier firm 
had this to say^ M An almost total 
absence of light 570L designs of 
U.S. origin during the last 15 
years has had some interesting 
results, 1 * 

Especially for Dornier itself, 
which has been flying a modified 
version of its Sky servant- — long a 
successful utility STOL design— 
as a test bed for what it calls its 
New Technology Wing. As a 
result of teats with the Dornier 
TNT experimental plane (draw- 
ing below), the company will 
introduce a 15 -passenger STOL 
transport later this year, to be 
followed by a stretched. 1 9-seat 
version. These aircraft could pul 
Dornier in a good position to 
approach burgeoning commuter 
airlines looking for fuel-efficient 
ways to capitalize on the mass 
abandonment of smaller cities, as 
a result of major airline-deregu- 
lation moves 

The new Dornier plane should 
cruise in the 220-mph range, and 
will be able to lake off and clear a 



50- foot obstacle in a little more 
than 1700 feet. It will be powered 
by twin Garrett turboprops 
Part of the wmg’s novelty tic® 
in its unique manufacturing pro 
cess. Tbo top and bottom of the 
main spar box are milled from 2 ■ 
inch- thick aluminum sheets by 
romputer-oontfolled machines; 
both transverse and longitudinal 
ribs are integrally milled, along 
with skin thicknesses down to 
of an inch (90 percent of the met- 
al as removed). So there are no 
rivets to disturb the airflow over 
that part of the wing. The outer 
wing boxes are made of graphite- 
reinforced plastics. 

The aerodynamic profile, as 
well as smooth airflow, give the 
wing its outstanding perfor- 
mance. It is of “supercritical'' 
design (see profile below) — ’and 
herein may lie a problem 
NASA has patented a supercri- 
tical wing designed by Its Lang- 
ley Research Center and is at- 
tempting to sign royalty-bearing 
agreements with foreign manu- 
facturers who use the design 
(only computer analysis can de- 
termine the degree of similarity 
to NASA's wing). If the manufac- 
turers decline. NASA wilt press 
litigation through international 
courts. As yet p Dormer hasn't been 
named, but a NASA spokesman 
admits, "We may not have realized 
how far along they were. " Dornier 
says its wing grew out of a West 
German research program . 
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Get the lead (fas) in? 

The Ethyl Carp. recently set cut to 
chatlen ge popular wisdom about 
auto compression and leaded gaso- 
line Ha research suggests the 
country could return to using 
leaded gas — without overloading 
the air we breathe. 

Current belief is that it takes a 
low-compression engine, catalytic 
converter and unleaded gasoline 
to keep emissions down It’s also 
widely known that this system of 
kee ping cars clean cuts fuel econo- 
my. As evidence of that, EPA mile- 
age figures are always lower for 
care in California, where emis- 
sions standards are stricter 

According to Ethyl, the use of 
catalytic converters and unleaded 
fuel is costing the United States 
about l million barrels ofoil a day 
As proof of its claim, Ethyl con- 
verted a 1980 Ford Fairmont by 
installing a Volvo 2 .Baiter V6. 

The engine was modified to run 
at high -compress ion rat ios on 
leaded gas and very lean fueVair 
mixturea. It was also fitted with a 
knock sensor lo prevent detona- 
tion. Ethyl drove the car 2S44 
miles Two production cars went 



along in a convoy to provide a 
basis for comparison 
Ethyl's results showed a 23 per- 
cent mpg improvement over a 
stock Fairmont with a 3 -3- liter 
Six, and a 9-percent gain over an 
Olds Omega with a E.B-liler Ve. 
Pollution levels were below that of 
the stock Ford engine. 

Ethyl, a Ferndale 1 Mich., corpo- 
ration r has a vested interest in the 
results: The company is the coun- 
try's biggest supplier of lead addi- 
lives The findings have won sup- 
port from others in the industry, 
such as Charles Hein an , who re- 
cently retired ae director pf re- 
search at Chrysltr. 

The implications are stagger- 
ing It appears [.hat Detroit has 
been traveling down the wrong 
road in its search for economy and 
acceptable pollution levels 
Ethyl s calculations: In the re- 
fining process, It lakes 105 gal- 
lons of crude Lo make 100 gal lone 
of leaded gas. Bui it takes 1 1 4 gal- 
lons of crude to make the same 
amount of unleaded At current 
rates of production, that’s a differ- 
ence of 1 million barrels per day, 
Whether we return to the days of 
leaded regular gas is up to the gov- 
ernment. Government standards 
determine not only how much pol- 
lution Domes out the tailpipe, but 
also how much lead can go into the 
fuel in the refineries. 




TII4 electric gu station lias arrived, (inset). Drlwra of any Alretric vebl- 
Tlu Electric Auto Curp. In currently oKe can plug Ln ud get a rvctmrge, 
■oiling up a network of faat-dhargs The machine takes quarters — but It 
atatliHU for Hi car, the Silver Veit won't clean your windshield. 
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Like a but out of MU 

An automobile dealer in Honolulu 
has patented an airfoil suit with 
folding wings, enabling skiers to 
Launch themselves from moguls 
and fly briefly over slopes. 

When they are unfurled and zip- 
pered to the arms, the wings, 
invented by William G. Motter, can 
also be raised or lowered to control 
speed. (Fatent 4,220,299- .) 

Jogger’s pacer 

A battery-powered computer that 
a jogger can carry signals him 
when to make each stride, and dis- 
plays the distance traveled and the 
elapsed time The athlete adjusts 
the computer, invented by Tal- 
madge R. Searcy, to record the 
length of his step, and turns a 
knob to set the desired rate of 
travel in minutes per mile (Patent 
4,220,996 ) 



Snore score 

Mark Twain once complained 
'■There miX mo w*y fbi 4 uejojw lo 
know how loud he •snores.'" Now 
there is A deleclor designed lo 
eliminate snoring wakes the 
sleeper with an alnrm whtn n 
detects snoring It also displays a 
number each morning showing 
how marry stores the equipment 
picked up. 

Inventors Raymond C. Rosen, 
hia wife Linda and Zollan L. Sisko 
have round that sleepers b&come 
quieter after a couple cf weeks of 
k&eping score on their tmdrvs. 
[Faiem -1,^30.142 j 
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The 400-watt midget 

It h s no secret that electronic de- 
vices are gutting smaller every 
year, But the tendency is to think 
there are some components that 
cannot be mnualinized— power 
supplies. for example. 

A hefty power supply has al- 
ways required large Alter capaci- 
tors and heavy metal windings. 
But now an audio company has 
shown that power supplies* too, 
can be tiny— and the implica- 
tions stretch beyond the audio 
held to CBs and computers 

The Carver M-40Q Power Am- 
plifier is only seven Inches on 
each cubical aide and weighs 
nine pounds Rut it. dR-hwrs ?,on 
watts per channel, or about 45 
watts per pound. 

Carver is less than enthusiastic 
about revealing all of the technol- 
ogy involved in its 400-watt 
"magnetic-field" amplifier But 
best reports are that it stores elec- 
in ca] energy as magnetism, 
right in the coil of a small trans- 
former— and so does not need big 
and bulky capacitors 

Furthermore, the amplifier 
senses exactly how much power 
each note requires and adjusts 
instantly. So. at normal listening 
levels, the amplifier just coasts. 
But if you need a soo^watt tran- 
sient (one tremendously loud 
cymbal), you have it. 

The $349 unit is about one- 
quarter the size of its smallest 
competition 



mKi SSHflBSS 

■H k 11 Iftfa* K A T# * jtf HI m i l£Jife l lj 
*+ * rln ■ - r- - . ? P X h.**"<* 

T * t: IL. m*- JCfKjfi rfOl 

^1^1 VBp R. 1A 10 

■x t.\ti ^^lAKUbtn'i^ iirmctt 




MiiriB cod* ud 

r a d i o 1 e i oty pit 
meEKa^es are de- 
coded by .Robot 
BOO. Unit sends 
both, and slow- 
BCAEi TV ImAfBl. 



ROB o T 

800 
O N 

SLOW 

SCAN 

TU_ 



teletype and slow-acan TV have 
always been very esoteric modes. 
But Morse and RT7Y carry most 
broadcast material 
Now the new Robot 800 termi- 
nal makes it as easy as typing to 
send and receive these modes - 
The Robot 300 is a computer ded- 
icated to communications— and 
it s not programmable for other 
functions It takes speaker out- 
put from a station receiver, de- 
codes both Morse cede and RTFY , 
then prints the message, letter by 
letter and line by line, on the 



screen of a home TV or monitor. 

If you are a radio amateur, you 
can also transmit Morse and 
RTFY by attaching the Robot 
QOO'b output to the transmitter 
microphone jack and simply typ- 
ing your message. In the trans- 
mitting mode, it will also send 
bufielin^xjaid-^ TV messages. 

The $895 Robot replaces thou- 
sands of dollars worth of RTTY 
equipment and makes the jumtole 
of dit-dah messages intelligible 
to people who don't know code. 

Tin-pan Apple 

They laughed when we sat down 
to play our computer But not 
only did It sound like au organ: it 
also sounded like a clarinet, a 
tuba and a second organ — an odd 
ensemble playing a flawless eyn 

theRiTJ^d harmnny 

The MusicSystem ($545 from 
Mountain Computer, 30D Harvey 
West Blvid.. Santa Crus. Caiif. 
95090) turns an Apple II home 
computer into a synthesiser ca- 
pable of 18 waveforms that can 
simulate any music. The capabil- 
ity Surpasses all but the most 
expensive professional gear. 

Composing is done with a 
“light pen" right on the TV 
screen You literally point it at a 
note and move it onto the staff, 
where you want it. The tunes can 
be played back through your ste- 
reo speakers or through 
headphones attached di- BH| 
rectly to the computer. USa 



Read it like it is 

Telecommunications involve a lot 
more than just voice broadcast- 
ing. as any shortwave listener or 
radio amateur will attest. Infbr* 
motion can be sent by Morse 
code, radioteletype (RTTY) or 
even on slow-scan television 
(Now Hams Get the Picture, page 
I2S. Mar 'BO). 

But receiving these n unvoice 
modes can be difficult and expen- 
sive, Morse code requires a deft 
listening proficiency, and radio- 
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Electronic composer points a light pen at a uoic; computer displays it. 
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WORKSHOP MINICOURSE 

USING A SABRE SAW 



ft holes in workpiece den t matter , use a 
wooden strip tacked on with 4d finishing 
nails. To do It, marie exact location of guide 
every In, along work, then pull the atrip 
to each mark aa you lack-feaien. It ^ade- 
quately netted, the strip may bow. 



L ast month T wc pointed out that 
the sabre saw is one of the moat 
versatile portable power tools. Its 
biggest advantage is its ability to 
cut curvedr as well as straight lines. 
The more expensive models come 
with a tilting shoe that lets you 
make bevel cuts, too. 

A frequently asked question is, 
‘"Which sabre saw should I buy? 1 ' I 
answer the same way that I do for 
all tools— portable or stationary: 
"'Choose the tool that will handle the 
jobs you expect to do, 1 ' For example, 
if you plan to use your sabre saw pri- 
marily for around -the-ho use carpen- 
try tasks — where you can expect 
lots of outs in walls ami ceilings— I'd 
recommend a lightweight version, 
so your arms won't tire. 



r v - m 



When making a straight cut near an edge, 
use your rip guide. Position the guide so 
kerf will be on the waste side of line being 
cut. This way, If saw should leave work 
edge, It will drift Into waste arcs. 



any straight cut requiring accura- Mark the guide's location from the 
cy. cutting line in a number of places 

If the straight line is within the and pull the straightedge to it as you 
capacity of the rip guide that came nail your way down the line, 
with your saw, use it whenever pos- To make interior cuts on smaller 
sible (photo at t^p of this column), panels, it's best to use a wide board 
You will notice that the guide is I and damps. Sight down the board 
designed to engage the workpiece edge first and toss aside any board 
edge before the blade enters the with a bow\ m 

edge. 

It's a good idea, when using the rip 
guide, to hold it against the work 
edge with one hand. If you let the 
saw travel into the waste area too 
frequently, you may have trouble 
picking up and following that line 
later— oven with the guide. 

For straight cut a on the interior of 
a panel of plywood, you can use a 
tatked-un wooden strip. To elimi- 
nate any chance of bowing, use a Id 
the saw shoe can bear when making I finishing nail every 12 in, or so* 



If your tflbffi saw makes bevel cuts (like the 
loci shown), the straightedge guide musf 
b* clamped on the aide toward which saw 
pulls during p bevel cut. Use a rough-cut 
blade and a slow feed. To avoid any chance 
of injury to the hand holding the board In 
front of saw, clamp entire setup to saw- 
horses that work straddles. 



BY 

HARRY 

WICKS 



When workpiece can’t be marred, use a 
wide board (which won't bow} and C- 
clampa, es shown. Again, make certain that 
straightedge is clamped bo Ihati the saw 
cuts on the waste side of the cutting line. 







This blade le designed to let you cut right 
up to a vertical or horizontal surface. Its 
useful for cutting flooring up to a wall, or ■ 
countertop up io a backs plash (Inset). 
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SKI TECH TAKES OFF 

fCQnflnyefl Upm B 9 } 




produced this mock-up to a haw 
Alders Itisl the Idee has reel posalblftttee. 

still requires the careful checks and 
adj u&tments of simpler apparatus to 
keep it tuned and performing prop- 
erly. 

Downhill skiing's vital link in a 
package of necessary components h 
the binding- This curious contrap- 
tion is as complicated as it looks 
because it must perform conflicting 
functions: The binding has to re- 
lease whenever the forces of skiing 
tor falling) might cause injury— 
hence the terminology "release 
binding. 1 ' It must also do what its 
name says — bind the skier to the 
ski. This latter function, referred to 
as retention, is obviously as critical 
la skiing as release. 

Many anatomical variables and 
numerous environmental varia- 
tions are involved in this slippery; 
high-speed sport. No two runs are 
ever the same. Participants also 
range widely in proficiency. Consid- 
erable research and development 
have gone into making adjustable 
ski bindings that release when they 
should, hold on otherwise, and pro- 
vide a margin of flexibility in 
between — a characteristic that 
binding makers call elasticity. 

Two basic types are available: the 
models that have separate release 
attachments for ski boots at toe and 
heel, and some less conventional 
designs that fit the boots to plates 
held onto the skis in a way that 

fPieajg turn !o P 3 QV Hgj 
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Underground 

Homes 



Woodworkers, 
gel your hands 
on our catalog. 

You'll Find ructi unique prtxtuct* a* vtpmf6 
uitay?, mouJdmgs, fine hardwocdl. furni- 
ture mm ind wood prixlucti Flm ro&fc*, hiid- 
wajp, (uushing supplier und 
how-te 
books 

Out beauti- 
fully iirumaiad 
catalog hat 
AVer 3\000 
prudutils for 
froth bvjvxrAng 
*n d uapert 
ww 4 ifdrfcert. 
Send yc^mr 
nanvs and address 
4 nd just $ 3 . 00 * m 
check or morce y 
order to; The 
Woodworkers Store, 
33801 Eiidostrul Bird., 
Rogm, MN 8 UT 4 
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City: 



S*ie- 



D*pL C 703 A 
21001 InduttruJ Blvd. 
Sogere, M*T &5374 



Making a Conti ete 
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DEMAND THE QFHQtNAL 

‘Firestik’ 

The #1 Hallnlly Wtra-Wound and 
Moit Coplatf Arttnnt In th« World! 

CITIZEN BAND 
2 METER* WWHNE TELEPHONE 
LAND MOBILE TELEPHONE 

FIBERGLASS ANTENNAS 
AND ACCESSORIES. 






C0UUSS TELEPHONE ANTENNA 
INCH EASES DISTANCE 
5 TO 10 TINES! 

NEW MODEL 49 V.I.P, 








SPECIAL QUOTES 1 






ON 27 TO 1000 MHZ 






FIBERGLASS ANTENNAS 






ANYWHERE IN THE WORLD’ 
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See Us in Beeth #1407 At The 
WCES SJiew In Las Vegas 



WEEKEND 
WELL DRILLER 

SAVE ‘1000 OR MORE! 

For less than SI per ft 
you can drill a water 
well fn your backyard 
nexi weekend 1 
Have all the 
pure, lre$b 
water you 
want FREE l 
The HYDRA 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mowerl 

FOR FREE BROCHURE 




(800) 821-2280 



Or Write to 



Ask tor Ext. 5S5t 



Deepltackinc 

Department 525 1 
Opelika, Alabama 36002 
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SKI TECH TAKES OFF 
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allows the plates to release with the 
boots. In general, the greatest possi- 
ble number of release directions in 
toe/heel bindings, are three (left and 
rijtht at toe; upward at heel), while 
with plate bindinga, more release 
directions are possible. 

Most plate bindings share the 
need with all toc/heel t> r pes for a 
means of keeping a released ski from 
sliding away downhill. The answer 
is a ski brake — "runaway straps" 
are unsafe and obsolete — which au- 
tom at ically de p loy s spri ng-load ed 
prongs at right angles to each akPs 
running surface when the boot dis- 
engages from the ski. The prongs 
catch in the snow and hold the ski. 

Retractable bindings 

But the operating principle of the 
newest, tnost advanced plate brnd- 
ing does away with the brake by 
eliminating the need to get back into 
the bindings each time they release. 
It p s a retractable ski binding, with 
two cables, one forward and one 
rear, extending from inside the 
plaLe and running on a system of 
tension- producing aluminum idler 
wheels. 

The cables allow almost limitless 
angles of release. And when the 
force causing the binding to release 
is relieved, the ski simply sjihjw hack 
of its own accord and fully engages 
w r ith the plate to w r hich the boot is 
attached. This recoiling device, 
dubbed the Burt binding by its 
American inventor. Burton Wein- 
stein, is undoubtedly the state-of- 
the-art mechanism at this writing. 

The eye -pop ping effect of a retrac- 
ting mechanical binding in use on 
the slopes is one that probably will 
be with us in many future designs. 
For years, binding manufacturers 
have also toyed with the idea of 
magnetic bindings, although none 
has mastered the muddle uf achiev- 
ing needed elasticity, not to mention 
the prevention of magnetic shear. 

Recently, a major European bind- 
ing manufacturer, named Marker, 
showed the world its prototype of an 
electronic binding, which raised, 
among other queries* the as-yev 
unanswered question; "What if the 
batteries go dead?” The answer may 
require very low electromotive 
forces to operate some sort of sole- 
noid-and-lever combination. Backup 
batteries or a lockout device may 
also he involved. 

At the moment, several binding 
makers at work designing electric 
models are mum about specific com- 
ponents. They do say that the use of 
tiny computer chips to calculate the 
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resolution of forces acting on the 
binding is almost a certainty. 

In the meantime, as work pro- 
ceeds on various prototypes in se- 
cret* the ski business is buzzing 
about another fascinating concept; 
integrating the binding with the 
boot. But any boot/binding combina- 
tion bus certain ele&r-cul obstacles 
to overcome- Carrying around ski- 
release systems in the soles of foot- 
wear exposes them to severe wear 
not normally found in skiing. 

One major ski manufacturer re- 
cently stirred up a blizzard of inter- 
est in the concept of integrating the 
ski boot and binding with a molded 
mock-up of what such a combination 
might look like. But Kneiasl Ski Co. 
of Austria stresses that its design 
(see page ill) is strictly for show 
and that the mock-up makes use of 
no mechanical principles. Mean- 
while, Burt International already 
has a prototype of its binding con- 
tained in a boot {photo on page «H) t a 
package that i£ intended for produc- 
tion in about five years. 

Haw high the boot? 

Ski boots have already undergone 
radical departures of their own and 
have come a long way since Robert 
Lange’s company introduced the 
first plastic-shell ski boot in the mid- 
1960s. The most apparent and con- 
sistent progress in ski- boot design 
has been the rise of the boot top. 

This year's models will actually 
reach the upper extremities of the 
calf muscle. Not merely special 
boots for racing, these "knee-high" 
models have flexibility enough for 
intermediate skiers. Why so high? 
The higher the boot, the greater the 
leverage on the ski edges, but that's 
not the whole story, Experts also 
say these radical new boots can 
reduce the fatigue of skiing, relieve 
foot pressure and permit better 
blood circulation for more warmth. 
Some even provide extra protection 
from lower-leg injuries, or so it’s 
claimed. 

Boots with shock absorbers 

Today’s ski boots are impressive 
examples of evolutionary engineer- 
ing, especially in terms of adjusting 
their fU* Rear-entry designs, adjust- 
able spring-loaded buckles, and ex- 
terior screws and levers that change 
the inner contours are almost com- 
mon. One brand-new boot has a 
built-in air pump to fill bladders 
positioned at the ankles. And me- 
chanically adjusted forward flex 
and forward lean are both available 
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New *81 Mepps 
Fishing Guide 

Learn how to eaten more fJSir Gai Mepps com- 
plete fpshmg guide Packed wi [A valuable listin' 
informal ion, tips, photos great new ideas and 
proven methods lha( work! Clip coupon and 
send 50 1 if you enjoy fishing or wanl to learn 
more aboul n 
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SKI TECH TAKES OFF 

fConbntiEKf tiorri pap& ? 

on cettiisn of the titw hoot modols. 

The revolutionary new boots 
shown in our photo on page 8S are 
called ^ lever boots/ 1 and they come 
with shock absorbers fitted to the 
levers. This rear-entry model from 
Kastkiger in Austria has a icn£ 
extension that fits against the front 
of the lower le£ and rises almost to 
the knee. This lever is held in place 
by a Soose’fittin^ euffi The idea is to 
produce the leverage of high-top 
boots. In addition, there's an auto- 
motive -type h spring-loaded shock 
absorber between the lever and the 
toe (designed, incidentally, by 
Porsche car engineers). That shock 
absorber not only makes these pup- 
pies an attention grabber^ but it 
actually works, as well. 

The working principles of this 
lever boot, patented by an American 
engineering professor named Dan 
Post, include tapping the natural 
rotary motion of a skier's lower leg 
when making a turn and transfer- 
ring it, through the lever, to the skis. 
The result is said to be greater edg- 
ing (steering effect) from less effort 
and little body motion. Also, the 
shock-absorber strut allows free 
hinging between the upper and low- 
er boot. This is intended to eliminate 
the normal friction between plastic 
surfaces and permit the boot config- 
uration to return to a normah neu- 
tral position after flexing forward or 
backward for each turn. If the lever 
concept does all this, its design 
opens up a whole new realm of what 
might be called mechanical boots. 

Future ski shapes 

The newest composite skis are a 
far cry from the original laminated 
ski designed by Howard Head in the 
early '50s, Among the more exotic 
ski developments are graphite-fiber 
reinforcing for strengths aluminum 
honeycomb, channeled fiberglass 
and acrylic-foam cores for lightness; 
plus various construction, impreg- 
nation and lamination methods, us- 
ing materials like Kevlar for stiff- 
ness. 

The latest design breakthrough in 
&kis P however, is even more radical 
than the departure in the materials 
from which they are made; An 
American ski designer has actually 
changed one aspect of the basic 
shape of the ski. A V-shaped section 
has been cut out from the tall of a 
new production ski from Hexcel 
Sports (see color photosh an innova- 
tion that designer Hub Zemke says 
reduces skidding. 

The tail has traditionally been the 
stiffest part of the ski. But the 
















greater flexibility of the narrow, V- 
cut tail sections when edging report- 
edly enhances the carving effect of 
the edges and reduces the chances of 
their not holding, particularly in 
packed, icy or rutted snow. 

Some experts suspect that the 
split-tail concept is only the first 
step in the evolution of a new ski 
geometry. Some thought has been 
given, for example, to making each 
ski in the form of f ico nt m iters joined 
only at the waist of the ski where the 
binding is mounted. A few years 
from now, a skier may look down and 
discover four ski tips, where former- 
ly there were only two- 

Poles opart 

When it comes to the shape of a ski- 
pole shaft, it has to be straight and 
true, right? Wrong, If you've 
watched a downhill race recently, 
you've undoubtedly seen the bent 
pole that the top competitors ski 
with these days, The aerodynamic 
configuration allows the pole, ill 
effect, to wrap around behind the 
skier for decreased wind resis- 
tance. 

This swept-back shaft is used 
almost exclusively in racing, but 
many other advances in poles are 
suited to recreational skiing. The 
standard grip, for instance, is giving 
way to a platform-type grip with an 
enlargement at its base, which the 
hand can push down against. The 
grip comes with a breakaway band 
that overlaps the back of the hand to 
assist in holding the pole. 

The newest concept is a shock- 
absorbing handle employing a stur- 
dy spring inside the platform grip. 
This innovation from a family com- 
pany started by Ivor Allsop helps 
relieve the jolts and jars of poling. 
In addition, besides the lightweight 
aluminum alloys now used for mak- 
ing pole shafts, superlight graphite 
poles have begun to appear. 

New wrinkles in accessories 

At the business end, pole baskets 
have gone from simple rings (that 
can snag) and snowflake patterns 
(that can't) to unusual cones, 
wedges, umbrellas and discs that 
reduce drag, both in and out of the 
snow. 

While sharp pole tips are now 
being blunted to prevent injuries, 
the Scott pole company has a metal 
disc basket with a turned-unci or 
edge which replaces the tip alto- 
gether, It makes you wonder what 
the pole makers will think of next. 

Advances in ski tech are not 
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SKI TECH TAKES OFF 

{Ganbnued r-rpro page 1 J i) 

restricted to primary equipment. 
Accessories and clothing on the 
market today offer examples of 
intense technical ingenuity and a 
flair for the futuristic. In the catego- 
ry of electronic gear, for instance, 
today's skier can he wired from head 
to toe< 

Stereo tape players that have 
headphones and special packs for 
skiing, electric gloves and sucka. and 
even wearable ski-boot warmers are 
all available. 

Dry your damp boots 

Emergency signal transmitters 
for skiing out-of-bounds are also 
becoming more prevalent as the 
new, longdivqd lithium batteries ex- 
tend service capabilities, A very 
practical electrical device that's 
new this year is Allsop’a plug-in boot 
tree that dries damp ski boots over- 
night. 

Other varieties of powered skiing 
apparatus include Smith’s ski gog- 
gles with a tiny, built-in fan powered 
by a battery on the elastic headband 
to prevent fogging. Plastic face 
guards from Scott break the blast of 
chill winds and help ward off frost- 
bite. 

There are bumper blocks that 
mount on ski tips to prevent even a 
novice's skis from crossing and tan- 
gling up. 

Underlying the bright colors and 
astronaut styling of ski clothes is a 
aeries of breakthroughs in synthetic 
materials. 

Among the useful newer wrinkles 
is polypropylene long underwear 
that readily passes moisture out, 
but doesn’t absorb it- In outerwear, 
such so-called "wicking" materials 
as Gore -Tex and Klim ate, which 
make use of a breathing, bonded 
membrane, are revolutionizing the 
| creation of warm, waterproof ski 
clothing. 

Other materials coming into use 
in skiing include aluminized nylon 
to contain moisture, creating a va- 
por barrier inside outerwear gar- 
ments. 

Several manufacturers of diving 
wet suits are laminating closed-cell 
neoprene rubber between thin lay- 
ers of nylon and Lycra for super- 
warm ski suits. Polyester pile lin- 
ings. especially in caps and gloves, 
are providing insulation while cre- 
ating a fashion look. Fiberfills, such 
as Hallofil, Thinsutate, Borglite and 
various other brands, have made 
major improvements in the insulat- 
ing characteristics of lightweight 
ski clothing that gives both warmth 
and freedom of movement. 



The tremendous level of techno- 
logical development in downhill ski- 
ing equipment over the past 30 
yearj; or so has been equalled by 
cross-country skiing in a much 
shorter period. Less than 10 years 
ago. X-C T as downhill's Nordic equiv- 
alent is termed, had only a small, 
elite following in the United States. 
The basic gear was light-years be- 
hind the times and the sport was 
tied to wool- kniqke red tradition. 
Now all that has changed. 

From hickory to fiberglass 

Hickory wood skis have given way 
almost completely to livelier fiber- 
glass models. Some make use of com- 
posite materials and construction 
methods similar in sophistication to 
those of Alpine skis. These supple, 
skinny skis are almost as springy ns 
archery bows. 

However, unlike downhill &kis,the 
critical area of experimentation and 
innovation has been the running 
surface, because of the necessity to 
alternately grip and glide. 

A whole assortment of synthetic 
bottom coatings and running-sur- 
face configurations ha^ve been devel- 
oped. Some— such as Trak's original 
fish-stale design — need no waxing 
in order to achieve both traction and 
slide. Improvements have been 
made on these patterned bottoms 
which now make use of different 
scallop shapes in different areas of 
the bottom. Other waxless bases 
have also come into being; the most 
efficient of these may be the mica 
bottom. 

Of course, there have also been 
advances in the area of new synthet- 
ic waxes and wraxed bottoms ^ The 
objective has been to make the wax 
stay on longer and work better in 
changing snow conditions. As with 
downhill skis, racing is in the fore- 
front of experiments with waxing, 
as well as with ski shapes. 

Natural movement 

Narrow, lightweight, high-perfor- 
mance skis are now mated with slen- 
der, lightweight bindings, some 
made entirely of space-age plastics. 
They are either 50 or 38 mm wide at 
the toe* as opposed to the former 
standard of 75 mm. The narrow 
bindings that couple with toe exten- 
sions built into the boots are intend- 
ed to provide the most natural, unre- 
stricted and efficient movement of 
the skier's tegs while running in a 
prepared snow track. 

Cross-country boots have been 
keeping pace with the technical 
advances in bindings, evolving to 
the point where many low-cut mod- 
els made of synthetic materials look 
more like running shoes than ski 
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boots. In fact, lasts far the latest 
generation of boots are the same as 
used for making running shoes. 

In the plethora of poles on the 
market, widely available X-C shafts 
made of carbon-fiber graphite are 
strong, flexible and unbelievably 
light. The racing influence which 
stresses lightness and efficiency has 
transformed pole baskets into a 
mysterious assortment of shapes in- 
cluding saucers* rakes and even but- 
terfly wings. Current theory holds 
that the ideal basket extends only in 
the wake of the pole. The virtue is 
that H without a forward horizontal 
protrusion, the basket won't dig into 
the snow as the skier levers the pole. 
A basket that catches in the enow 
slows the skier down and tugs on his 
shoulders, creating unnecessary 
strain and a chance of injury. 

Competition in X-C skiing has 
spawned n wardrobe of skin-tight, 
space-cadet racing suits in a rain- 
bow of colors and stripes. Modern 
synthetic materials make it possible 
to still keep warm with heat-hold- 
ing, protective undergarments. 

Downhlli, X-C are merging 

One innovation that shows just 
how far the sport has come is the 
development of heel-holding devices 
(sec photo on page £9). Normally the 
heel of the X-C boot must lift up as 
an essential part of striding on skis. 
But when sliding downhill, an X-C 
skier needs the stability for turns 
and stops that result* when boot 
heels are laterally fixed. 

Making grooved boot soles to fit 
into matching plates that perform 
the heel-holding function is a major 
step for one of the largest companies 
in the fields This commitment seems 
to provide the direction for the ulti- 
mate future of cross-country skiing: 
It may not be long before the down* 
hill skier in the Darth Vader suit* 
speeding through a radar trap at 
one of the major ski resorts, will be 
wearing cross-country skis. fW 
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Convert Your Drill In 
Milling Drilling Machine 




Bjr allachiiiK our Mill Table to jroiu drill press 
yrju dm perform facing. elalUnf;. milling arid 
drilling opEraUofla an aimtifit my m^binable 
tnaStrial Jhtt HillTablt allows precise posit we 
mavi-m^nl of any workptE» in twci dif^ctiani 
relative loth* drill press . like a Tull 

iis? mi ] ] 1 sag machine Adding our Swivel 
Vj it - b-B shown above - Lem vdij hold small 
or round parts an d BJsfi If marbining la 

the op^ritiona you can perform 

MILL l 1 ABLE - IT' > 5i‘ work surfaci;, alunn- 
milB cott.*lrus:liDB, .satin anod- 
ized Finish. IT lone travel. T 
cro^ Iravei wf, io#. n&4 t 
3 00 SAtll 

SWIVEL VISE ■ y wide jbw», aluminum mn- 
alnicEian. salin anodized fin 

uh. wl 7 A. *34 9 & ♦ ‘^ 00 

S*H 

END MILLS ■ Four fiuhs, HS RtMl, & Mi H 
dta available S4.7B aa. B any 3 far 
SI 3.96 PFD. 

Your satisfaction U piarantt^d, If you itr 
noi IWFi pleaiM^t with yOUt purthaie. you 
may return it for a full refund. 

WtJuqar- resideflla piea&e add 4% iafan tin 

M.J, LAWRENCE, INC. 

P.0. &0X 11BA, Wftshlnfifon, Michigan UOK 



AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER. 

ODDS ARE IN YOUR 
FAVOR THAT 'HIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY. 

THE AQUA DRILL' IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WATER INDEPEN- 
DENCE. 

FOR FULL INFORMATION 
ON THIS UNIQUE AP- 
PROACH TO WATER WELL 
DRILLING 

CALL TOIL WEE 
1 - 800 - 231-2735 

IN TEXAS 1 - 800 - 392-0751 
OR WRITE 

AQUA-WELL MFG, CO. 

P.O. BOX 10839, DEPT w 102 

HOUSTON, TEXAS 77018 




JANUARY | 9 B 1 117 









FREE BLUEPRINTS and TRIAL LESSON 

—for your greater success in Building 

Beginner*, craftsmen, even foremen and 
superintendents, have sent for three free 
blueprints and trial lesson in Plan Reading 
as A means of trying out Chicago Tech s 
home-study Builder* training Learn how 
0 «i coe nmiter Plan Reading— Estimal- 
_ —and the practical details of ill type* 
construction In your spare rime at 
home. Mail coupon below or phono 
TOLL FREE— see how you, too can pre- 
pare For a better job— higher income , or 
start your own contracting busing 
* PHONE TOLL mil f» HHft) 
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Finish this excising CLOCK 
Yourself and Save! 

Fun and eiiy. . . everything included, 

a Cedar L BurV U-17* t IVlMcfc, pr§rfluted 
and prod ncie d . triy id rifitsfl 

■ SujMr b w 7S6 q uai U movement (West 
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DRIVING THE *881 TOVOTAS 

fCOntfnuetf from jwge 86 , 

most with substantial improve- 
ments, 

All have steel-belted radial tire* 
as standard, most offer realty excel- 
lent stereo radios as options, and 
many come equipped with the 
new, brighter quartz- halogen head- 
lamps. 

Corolla Sport coupe and liftback 
have an innovative swiveling radio 
mount to allow equally easy access 
for both driver and passenger. A 
new four-door sedan model joins the 
fwd Tercel series. All Tercels benefit 
from improved front styling and 
rear legroom (but with a bit less 
front legroom, unfortunately), a re- 
vised engine for still-better fuel effi- 
ciency and (for the liftback) a new 
three-way sun/moonroof option. 

The middle- of-the-line four-cylin- 
der Coronas received a lot of atten- 
tion this year to enhance their 
appeal. A larger 2.4-liter engine 
helps achieve both economy and per- 
formanee improvements, a minor 
facelift freshens the styling, and 
reclining rear seatbacks provide 
more comfort for second -cabin occu- 
pants. New options include cruise 
control, the Cr-essida’s four- speed 
automatic transmission, alloy 
wheels, stereo racio/cassette player 
(for the Luxury Edition lift-back) 
and electric sunroof. 

The sporty Celica gets the new 2,4- 
liter engine, the optional four-speed 
overdrive automatic and most of the 
same new options allotted the Coro- 
na, plus a sharp two- tone paint pack- 
age that includes alloy wheels and 
white-letter tires. More important- 
ly. the six-cylinder Supra becomes 
more appealing than ever as a high- 
performance sport/GT car. It fea- 
tures a new ^performance option p> 
that includes front and rear spoilers 
and special suspension, wheels and 
tires, giving it real racer-style han- 
dling to match its looks. 

The new 2.8- liter, fuel-injected en- 
gine and a choice of fi ve-speed man- 
ual or four-speed overdrive auto- 
matic round out the Supra package, 
along with new options such as a 
power sunroof, stereo radio/c a sselte 
player with graphic equalizer and 
two-tone paint, 

Toyota listens 

What seems remarkable about 
Toyota is that its people are willing 
to listen, and to change the products 
according to what they hear. I've 
always hated Toyota's mushy han- 
dling and cramped front Legroom. 
for example, while others have com- 
plained about non supportive seats 
and low-quality radios. Now we see 
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firmed -up suspensions, increased 
front’ seat adjustment travel, fir- 
mer, more contoured bucket seats 
and quality sound systems popping 
up in the n 81 models. We asked for it. 
we got it. 

After the presentations and the 
ride and drive were over at this 
year's magazine writers 1 preview, 
they broke out some cold beer, sat us 
down and asked for our comments 
and suggestions. 

Most auto maker Si especially the 
domestics, listen politely to people's 
opinions and then go right on doing 
things the way they always have. 
Maybe that's one reason why Toyo- 
ta sales keep climbing and Detroit's 
have slumped so badly. 

At any rate, IT1 bet they change 
that herringbone Cressida grille 
next year, M 

THE NEW DATSUN 010 

fConli^Lr^tf from page G7.) 

make this the ideal budget BMW. 

What the engine lacks in power, 
however, it makes up for in econo^ 
my. According to Datsun, the five- 
speed Deluxe sedan logs 23 mpg city 
and 35 mpg highway, for a combined 
average of 27 mpg. The Maxima 
automatic's figures are 22/27/24. 

A talking dash 

Datsun builds a terrific aircondi- 
tioner h and I’Ve got to tell you at 
least some of the goodies you get 
with the Maxima. A full count would 
fill a catalog* but following are just 
some of the highlights. 

Among them are air, the automat- 
ic transmission power steering, 
power four-wheel disc l> rakes, power 
windows, power door locks, power 
sunroof, power outside mirrors, 
power antenna, integrated AM/FM 
stereo tape with seek/search and 
digital readout, tilt wheel. Cruise 
control 1 six- way front seats with 
rediners and adjustable lumbar 
support, styled alloy wheels* steel- 
belted radial^, full instrumentation 
including tach. quartz digital dock 
with elapsed time and date, plus 
upholstery choices. 

You'll find several storage bins 
inside the 810. including a huge* 
usable glove box, and map pockets in 
the doors and seatbacks. 1 appreci- 
ate the center- mounted emergency 
brake, which eases uphill starts 
with the five-speed. Instruments 
are logical and legible, but the 
Deluxe excludes some gauges. 

You get remote releases for the 
decklid and gas -filler door, with an 
override in case you don’t want the 
trunk opened from inside the car. 

The gadget I like best, though, is a 
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4 great projects 
to make for your shop 





Wall rack uses hardware cloth formed Into 
a cylinder and held by wood discs at ends. 



Easy way to shape wire mash Into cylinder 
le to roll » around a caulking cartridge. 



you to insert loots at various angles. 
The cylinder is held at the end* by 
wood dises *dued into a U-shaped 
bracket. The hark of the bracket 
extends 3 in. below the cylinder to 
keep the lips of slanted tools from 
scratching the wall. 

The bench rack is just a U-shaped 
wood aland tilted with two levels of 
mesh about VA in. apart. Bend the 
edges of the mesh down at 90 all 
around to add stiffness. Shape the 
pieces first bofo re determining linal 
dimensions for the tftnnd. The mesh 
is held in place by small bolts and 
washers, — HWfrr J?* Burton 
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Quick-to-make tool 
holders from mesh 

I nexpensive scraps of hardware 
cloth are ideal for making tou! 
holders in a variety of shapes. The 
ready-made openings in the wire 
mesh save the work nf boring holes 
in wood racks* and they accommo- 
date a wide assortment of screw- 
drivers* punches* chisels, brushes 
and other shm-shatiked tools. 

Two easily made racks are shown 
here: one for use on a bench and one 
for wall mounting. Three-mesh, gal- 
vanized hardware cloth has three 
opening* to the inch and accepts 
tools with shanks up to about Vt* in. 
in diameter. Two-ine&h cloth has two 
openings per inch and takes some- 
what larger tool*. 

To keep tools neatly upright, you 
need two levels of ntesh — one at the 
Lop and one underneath to catch the 
tips. In the wall rack, this is accom- 
pli shod by rolling an 8 * I'Mn. piece of 
mesh into a 2 l /f-in.-diameter cylin- 
der. This looks attractive and allows 




Portable bench rack puts sma If tools wilhln 
easy reach* end unci utters work area, 
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With thll cully matte iranimel polni for a Oremel hand grinder, you can cut clrete# In 
wood Of plastic, and rout Intricate patterns like the flower-petal design above. 




To avoid scratches whan cutting acrylic, 
glue wood pad lo protective paper to take 
the trammel point, then peel off the pad. 



* 




Edge silt It sawed In tit* trammel block, so 
block can be clamped securely on the rout- 
er-haae rails, EUcfcaaw la best for this. 




Trammel block slides on router-base rails 
■nd can ba adjusted to form circles up to 
B-ln. diameter- Wlngnuts lock U In place. 
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Trammel point for 
a hand grinder 

A ttach this homemade trammel 
point to a high-speed hand 
grinder and you have a precision 
tool for cutting perfect discs from 
wood or plastic. The adjustable pivot 
point allows the grinder to swing in 
a smooth, preset are* It also makes it 
easy to rout intricate, circular pat- 
terns in flat stock, such as those 
used for decorating cabinet doors, 
serving trays or wall plagues. 

The striking geometric design at 
left, for instance, is made simply by 
setting the trammel point to the cir- 
cled radius* and sweeping the grind- 
er in ft series of intersecting ares. 

The pivot block is designed to fit 
the Model 229 accessory router base 
made for Dremel hand grinders. It 
clamps onto the two J 4-Jn, -diameter 
steel rails that come with the 
attachment and it can be adjusted to 
produce accurate circles up to 8 in. 
in diameter. 

Start with a 2 ] A x 3 ‘Aim block of 
hardwood, Vh in. thick. Drill the two 
A-lm edge holes for the router-base 
rails, the two Wrin, holes for the 
clamping bolts and the 3 /a*-m. center 
hole for the pivot point. Then care- 
fully cut a I-in.-deep saw kerf into 
the edge so it splits the rail holes 
down the middle. This slit allows the 
block to compress so that it locks 
snugly on the rails when the wing- 
nuts are tightened. Trim the corners 
off the block to form a V shape! as 
shown. A 4d finishing nail, inserted 
in the pivot hole, serves as a point. 

When cutting, hold otic hand on 
both the naiE point and wood block to 
steady the assembly, while guiding 
t h e gr i nde r with t ho ot h er h a n d . Use 
scrap material under the work, ospe^ 
daily when cutting completely 
through. Dremers No- 193 cutter 
works well for making through -cuts- 
Veining cutters can be used for rout- 
ing surface designs. When working 
with acrylic, don't cut any deeper 
than v* £ in. on each pass or the tool 
will be subjected to strain and possi- 
ble damage. 

Where you don't want the trammel 
point to leave a mark on the work, 
use this trick: Glue on a pad of A-in. 
hardwood with newspaper in be- 
tween the trammel and the work 
su rface- Coat both aides of the news- 
paper with a small amount of white 
glue- Rest the trammel point on the 
pad. Later., the pad can be easily 
pried loose and the glue sanded off. 
On acrylic sheet, glue the pad to the 
protective paper and, afterward, 
peel it off .— John E. Gaynor 



Mini hand router 



r 







\ '■ 

Easily guided by bend, mfnlroulef, with see^ihraugh base, produces ft be, precise cuts. 






T here are times when a full-size 
power router is just too big and 
bulky for easy use on small, delicate 
work This mini hand router, with its 
see-through plastic base, is ideal for 
operations where a power router 
would obscure your view of the cut- 
ter and be awkward to handle. 

You'll find the tool great for fine 
bottoming and relieving cuts, intri- 
cate pattern making, squaring 
rounded corners made by circular 
bits and the like, Cutting bits are t 
made from ordinary 14-in, Allen 
wrenches, which are of high-grade 
steel and can be custom-ground to 
many special-purpose shapes- 
Make the router base from %-in.- 
thick clear plastic, such as Plexiglas 
or Lucite. Cut it to the elaw-foot 
shape shown in the pattern below, 
fie sure that the back and sides are 
SHF square to each other so the rout- 
er can be run uEong a guide bar, if 
desired. Bits are held in a steel 
block, a iVii-in. length cut from *vin,- 
square bar stock. The block is bolted 
to a 3dn. length of Vi-in. angle iron 
which, in turn, is bolted to the plas- 
tic base. 

Clamp the angle iron to the base, 

Vi in. from the back edge, and drill 
two "An-m. holes through the metal 
into the plastic. Tap the plastic for 
l /*-2Q roundhead machine screws ] /t 
in- long and fasten the angle to the 
base. Clamp the bit-holding block to 
the angle iron and drill two ? 4s-in. 



holes through the angle into the 
block. Tap the block for Vi-20 flat- 
head machine screws* countersink 
the holes in the angle so the heads 
will seat flush, and fasten the block 
to the angle. 

Making the bit holder 

Mark the center of the block and 
drill it Vfc-i n. hole through the block, 
angle iron and plastic base. This 
hole will accept your bits. To lock a 
bit in place, drill and tap the block 
crosswise for a (4-20 thumb screw. 
Run the tap all the way through 
both the block and angle iron so the 
thumb screw can be inserted from 
either side. This will allow you to 



reverse the screw for bullnosing 
operations. 

With the assembly held upside 
down in a vise, hacksaw and file a 
slot in the plastic running from front 
to back across the bit-holding hole. 
Make the slot W in. wide by Vn in. 
deep. This allows the bit to be fully 
retracted up into the base. 

To make a cutting bit, grind an 
Allen wrench so that Y* in- remains 
of the short leg* Slope the heel Iff 3 
downward toward the tip to provide 
chip clearance. Grind off the point at 
a -40° angle to fo^m a cutting edge. 
Work slowly to avoid overheating 
the steel and* possibly, removing the 
temper .— Robert Be&tmer 
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Rouier underside shows slot out in bam 
That allows cutler to be fully retracted. 




Attempted router ha* bit locked In, Thumb 
screw can be Inserted from from or bade. 
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wrm ttw uw held uptkta down. Ha eaay to 
rotata the worn on The adjustable pivot lor 
automatic cutting of circlet and area, 




Saw rovta In gnug-ffttfcng pocket on undor- 
ahfr of stand, ao blade la qulc kly and a ccu- 
rataty aligned whan It’s Inserted 



Sabre-saw Jig for 
circle cutting 

C utting perfect circles with a 
sabre saw is easy with this sim- 
ple jiff, It holds the saw upside down, 
and a sliding pivot block adjusts Tor 
any diameter from 3 to 33 in, En addi- 
tion the stand turns a sabre saw 
into a stationary jigsaw for many 
other precision cutting jobs. 

Start with a 12 x 13-in, piece of Vj- 




Sliding pivot block, locked by a wlngnui, 
hag many hotoa^ so work can t» positioned 
for cutting any aiu circles up to 33 In, 



in. plywood and lay out the two 
intersecting lines on the top and 
underside* One line represents the 
centerline of the saw blade: the oth- 
er is the blade's front edge. Other 
dimensions follow from these lines. 

Cut out the corner and slot, then 
turn the piece over to mount the 
saw. Position the saw so the blade 
lines up with the marks, then draw 
around the shoe* The saw rests in a 
pocket formed by thin wood strips 
and is damped in place by a strap 
across the shoe. Size the lejrs to 
allow linger clearance underneath 
for reaching the saw's on-off switch* 
Assemble with glue and nails. 

To cut a circle, clamp the jig to a 
bench* Drill a VW-m, hole in the 
work's center and insert a nail 
through this into the appropriate 
hole in the pivot block. Slide the 
work up to the blade, lock the pivot 
block, then rotate the work. To start 
the cut within the work, drill a 
blade-entry hole on the cutting bne 
and place the work over the blade 
and pivot.— J. HnogatmUn 
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Be your own boss with your own 

small-engine repair business. 





NRJ shows you hew to service 
end repair mowers, tillers, snow 
blowers, chain saws, outboards, 
garden tractors, mojteds, motor- 
cycles, and dozens more. Then 
shows yon how to start and 
run your own business. 

II you're Looking for independence. . for 
Odra income in your spare lime. for a pro- 
ductive retirement career, then look into she 
N'RI home-study course in Small Engine Re- 
pair It 's a great way (o get your own business., 
(uii-or part-time, with a minimum of invest- 
ment and problems And it's a business with 
plenty of room For qualified people. 

Learn at Home 
in Vonr Spare Time 
Mil gives you tire training you 
need. to enter this big field right at 
home. No need to quit your present job 
or travel tonight school. You Srarnwnh 
'bile-stoe 1 lessons thsJ show you how 
lo service almost everything that uses 
small motors You learn with "hands- 
on" training that even includes profes- 
sional tools. And you learn at your 
convenience. 

Build 5 1/2 -HP Enable 

As part of your training, you 
actually build a 3 1/2-HP four-cycle 
engine. You perform experiments and demon- 
strations that show you how each and every 
part works. You team with professional tools 
tike a complete set of wrenches, electrical sys- 
tem tools, inductive tachometer, engine over- 
haul took volt-ohm- msliiammrtff and more. 
Use Ihem for learning, use them for earning. 
Choice of Two Courses 
There's the 30-lesson Baste Course, 
which concentrate, on the lucrative lawn and 
garden equipment business. Hie 45- l«sson 
Master Course has ii all. adding lessons on 



A bsslM** ™« c„rt start la year garage and *mii grow. 



Kara part-tine income doing centre work 
for hardware Hnraa, lawn Bad garden sbopa. 



-Hands-on" training g|ms ^ra 
practical bends eipnirnce. 



chain saws, mopeds, Quit* aid motes, Irip^ti 
industrial equipment, snowmobiles, and even 
motorcycles. 

Send fur Free Catalog, 

No Salesman HU Galt 

Our big catalog tells ycu all the farts, no 
salesman will ever bother you Each lesson is 



described in hill, each piece of equipment is 
shown in colorful derail. It tdis you about 
opportunities in the field and NRJ's qualifi- 
cations as the hugest home-study technical 
school in the world. If poftagp-paid card has 
already been removed, write to address below. 



Other income opportunities f roiui NRI. 




hwlldlftkl i/2-HFragfnr. 

get nil tint giwfc Mk wwl UmU. 



Air Conditioning /R efrlgcrati on / 

Heath* ro eluding Solar TMmology 

Gets you into a vidtmt, ftavwtng 
area uilh pradjcal traanlftfl thaj includes ksiflns 
m sabr mx\n& to pumps, *t< Cow fc 
complete wi\h pnrfemonil loois, including [op 
pade profcsonitl vmium punp, to too] in die 
proper servicing of refrigeration and sir condi- 
tioning units TVo courses, wi th Master Course 
including option.il pofls^af5u,iJe inuniris. al York 
I nstiuue Resident School n rw rxira charge. Check 
card for caialoi- 

Electrical Aj^bikttServIdJig 

Good appliance Kpalnmn m hard t& come 
fky NRJ trains you for \ our own full- or pari- time 
buslnns in fixing everything from rosstets to 
Tefrijpraiora a m3 ft wot* Step-fy-step trucking 
includes profession jj tools ird inflmmenrs like 



dampen amnwier and appliano? mukjrrwuj 
fJwtk card for raislog. 

Auto Repair and Servicing 

N Rl " h inds-on" home ttiind ng cfl^m wfuu 
need Ea know, even dtesei engjn ey Include* 
professional tools tike inductive tuning light, 
tune-up instruraniE, vacuum tat pump, Cttfnprev 
btofl gauge and igmftiw n analyser osdjjo^nipe. 
Approved by Richard P ttq, American winnings 
stock car driver and NRJ automotive consular 
Choice of tvo course** Check and for aiuJo^ 



UD| NRI Schools 

I HcGraw-Hil; ConEinurnUt 
§g i t J Education Center 
ftfoconsfn Arenue 

i j *n i i Wa ^ hi m °*' dc zm 
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/ SHAPE WOOD STRIPS \ 
/ f, G AMO H If 0 F IT 1 
/ JN$|DE TUBE A 



SIDE SECTION VIEW 



END SECTION VIEW 



SHOPBUILT KALEIDOSCOPE 

fOaniiiTutfiJ 

When you make the score, you 
should hear a alight hissing as the 
cutter travels over the glass, 
scratching a faint line into the sur- 
face. If the score is deep and there 
are tiny shards of glass along the 
line! you pressed too hard The cut 
may be ragged. On the other hand, if 
you can wipe the line away with a 
finger, it was merely the cutters 
trail in the oil on the glas^ Press 
harder and try again. Never go over 
a scored line twice* however, or your 
cutter will quickly become dull. 

If the glass you + re using is so dark 
that you can*t aee the inked pattern 
through it. make a duplicate pattern 
on stiff paper. Cut out the pattern 
pieces and lay one on top of the glass 
to guide your cutter. 

To make a quick break, form fists 
with both hands and grip the glass 
50 your thumbs straddle the score 
line with fingers under the glass. 
Move your hands in a down-and-out 
motion to snap it. 

If the glass is stubborn, tap along 
the underside of the score line with 
the hall end of the cutter until the 
cut begins to run. If the glass is too 
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small to grip easily, use pliers to 
snap off unwanted parts. 

Wash the glass with detergent 
and hot water, dry it. and then wrap 
copper foil around the edges of each 
piece so edges arc centered on foil. 
Smooth foil with a dowel or pencil. 

Lay the foil-wrapped glass on the 
pattern to check for fit. Then brush 
the copper with oleic-acid Hint and 
solder the pieces together with &0/50 
or 60/40 solid-core wire solder. Don't 
overdo the Holder. Use enough to 
hold the wheels together, but don't 
make them unnecessarily heavy. 
Solder spacers (I) into the center of 
each wheel Next cut the three mir- 
ror strips (C and D). Make the scores 
on the glass side, not on the silvered 
side. Then snap off the strips as you 
would any other glass. 

Cut two dear-acrylic discs (E) to 
seal the ends of the tube. In one of 
the discs bore a 3 ^-in.-dia. hole with 
a center that is ¥ /n in. from the edge^ 
To secure the mirrors inside the 
tube, cut three wood strips (F and G) 
and wood block H. Bore a Vi*-in.-dia. 
hole through If 

Make sure all glass, mirror and 
acrylic parts are clean. Then cement 
the acrylic disc without the hole to 
one end of the tub*. Slip end cap B in 



MATERIALS LEST — KALEIDOSCOPE 

My Ho Sfcn *nd dMcrlpllon 

A i 2- id (W a.dj t pr pta bribe pli-WtQ 

P4H 

a 1 T I.d pJftsllc 9na 

C 2 ^ « Hm iC i!T nwv 

p 1 H x Itt h IT mirnr 

E 2 x dftu-Kf^c a« 

F 2 H a Vi it ! 2" wood alnp 

0 1 Tft K *V bf UJVl" wood Ifr 0 

h i ^ » v < r wood voc* 

1 2 Vi -k Hi'-diB copper lube 

J 1 No 4-32 k T mephm- frd 
K i W id. nUl 

L ■* I.d. mwfwr 

HUec,; I Will oi V*-in ^ t*ppm 1rt Inn. 1 rnU ri 545 Q -f 
94*0 KJi-OOrp h rim trtfmr. T9 ptocai of ttfcaed Unrai 
glftii. glAai CUtW.pfl of*. OkhC-SCidflUK, ItafrUl f\, OUfllng OA 
BO to 100-* K»if Ing rw. PVC wro*m. ep nicy im*tn 

cwienl. OpnteU pepfi inkmj urtwal -padim 

place. Slide the three mirror straps 
into the tube in a triangular shape, 
mirror sides facing inward. Careful- 
ly slide the wood strips in place. Po- 
sition wood strip G under mirror Dh 
S lide the parts onto machine bolt J 
in the order shown above and secure 
nut K with epoxy resin. Apply epoxy 
resin to the open rim of the tube and 
to the wood block where it will be in 
contact with the tube. Position the 
wheel assembly and tape disc E in 
place until the epoxy hardens. 

As a final touch, you might deco- 
rate the kaleidoscope with self-ad- 
hesive vinyl cut into simple 
shapes. m 
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Know your car 

Kncu hy* lo fii il la lunt il- Ms service 
tcrp iE Tunnihf righE The TUTAI SERVICE MAN- 
UAL for your car will riia 1 * you how lo Ju c^cryLTaifig 
from- a minor iwisuiEmenii 10 4 major repair, 

TOI AL SERVICE MANU Al S nr* jgris of official 



TOTAL SERVICE MANUALS 



CENTRAL, RE PAIR MANUAL, S 



TUNING GUIDES 
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inside and out. 



fitftory workshop manual*. one ii Carefully rc- 

vmLken Tor use Tijt ih« ikHt-yourvlf Car Clear 

ijul ejnj io follow, ycC coinpiri* atwl detailed enouftb 
even for prdFemMi-*! uie. You jet all 1-he iittportinl 

of Efat bevl phTurcii, dit- 
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MAKE BEER 
AT HOME 



FOR PENNIES 
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THE NEW DATSUN S10 

from paQtt HflJ 

synthesized voice that speaks up 
when you forget to turn off your 
headlamps. From somewhere be- 
neath the instrument panel, a 
young indy reminds you; "Please 
turn off your headlights; please turn 
off your headlights?’ 1 
One mid-year change might be the 
availability of a fivt-speed in the 
Maxima- I certainly hope so. Per- 
haps more important, however, is 
the promise of an 810 diesel. It’s due 




Tha heart at Datnun'a talking daih la this 
black bos. It comaln* * tiny dltc and needle 
which ploy* a prerecorded voice. 



Big Fuel 



Super-Mag Fuel Extender! 
users report a definite 
increase in mileage! 

■ Increase Mileage 10-30% 

* Easy to Install 

* Economical HO Own 

* 30-0 fly Full Guarantee 

* Fits Most Vehicles 



Savings 




Varfe: He &wtpi 
Falanl Ftndmy 



The Super-Mag Fuel Extender has been developed to increase gas 
mileage from 10-30% on compact, mid size, and luxury automobiles. 
This savings adds up to more dollars In your pockettook, instead of 
your gas tank. It's working tor others 
and It will work for you. too! 

Mall your order today! 



SUPER-MAS 



J 1 jl pill f 1 *'- l-ng 




JO-BARP DISTRIBUTING CO 
21 Uliery St 
Covington. Ohio 4S31S 



(t J rt Qt Plus Jl 95 
I U Snapping and 

I w ■ Handling 
Ohio Residents Add AVi D /c Sa\bh Tax 
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in late February. The 810 diesel is 
being EPA-cortified nqw. 

This really ought to be the year 
American drivers discover the 810. 
Datsun projects 2G h 000 m 610 sales 
during the 1081 model season— a 
modest figure when you consider all 
you get for the money. My opinion of 
the 810 hasn't changed; in fact, it's 
been reinforced - The car's still a fan- 
tastic bargain— just better looking 
than before. PM 



DRIVING THE t§81 MERCEDES 

ffigBEMi fiSE?. fltflStH/ 

sport coupe (previously 450 SL and 
450SLC) get the new 3. 8-liter gas VB 
engine and become the 380SL and 
360SLC + 

Which brings us to the all-new big 
cars, the S-cJaaa Mercedes, the 
300SD {3-1 iter turbodiesel) and 
3B0SEL (3,8-Hter, overhead-cam, 
fuel-iryected, gas VS) for 1981. 

Slippery bodies 

At first glancop these cars don't 
look much different from their 1980- 
model predecessors* the most obvi- 
ous change being a new styling 
treatment around the headlamp^ 
park lamp area. But look again. 
While the overall lengths are a bit 
shorter (thanks to more integrated 

fFfesse turn Jp cgg& 130} 
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NEXT MONTH IN PM 

i Your own hydro-power plant 
for home electricity? It's feasi- 
ble now. 

u Build these clocks— two Lin- 
coln reproductions plus easy- 
to-assemble replica kits, 
m A 2700 -mite hovercraft adven- 
ture on the Mississippi River, 
m More '81 Import cars. 



iniftiCHhPTIOI* IKtlViCIi rovyi«r Meefetmei 

w4II. ilfxilu PFOta It* -i f H ittrnpJiLl IMTW fW 

ranrwjl iuIwt l|iil kilt urttxi. hiMprUikr fu IfiLI iiiraC ut thirl 
ranHir iu J-* Li> - iiv Ie3b ll» Jiral-niiv Af I lv-»rt lu Lliw I ^ihIjiI 
rtwrvyue wR-Mii *»P 1v L»l-M anil, ]r !■ hmm imnn 
Eft >h »*«* will wpcm®!,'!* ii>piI1im m 

Hmkv* 'JuL* Lhfti. -H i l« >41 nwr AJtHKHpl I4 H*l P |l|l A **- 

■i u* 3 ii r->r mii tanrirr Hm< iki m-ah ■ *ju. h 4 »>- iiHt# airwaniini 

VIOIT diiHr. r'tvu# .idiTrr^i dll iwJi r-nJrra Uei up M. Ihlf'lLlll' 1 
klapkuHrin F-EP. Ifaia. I I H'H < . |i#k. Hml-iin, Iwi rHPr1-HH>. 

£1il-iu lif k ipu Kiiii-p ulir |rniCjL*r|« wM I. urur ubvcr r^l 141' . 
fj I p u h ■ wn4p or rail 4\ urn llum ■. t'u.ri >n>-i r Kprvlrr l>rOan- 
r««l=. riqtw^r UphtIbJii II h !■.«. JUip 1III-A4 E!-p- Minhwa. 
Friwn DJ^n. TulppiiHaii : J«htl--24T,.l^ Jit !vI:,ip i:-l I irw* i pal - 



AfPi!* Tn iupi ■|ulrLppt -rftttt. 

PlTaM 1 pi irl.i.p . Liur rul I Inff l#lpl wliPH wiKi:ii la iIj 
TW*M1T *utK h^l»»mE»llnii. 

JI+m-UthL mu* Iw *»C*i*Wl *1 1*4*1 MkHA wM 

prlv i j j ticir-Hion 14 4«"wr* 



Popular Mechanics 

PQ 8 ok 10060 , 0 «i Molntf, Iowa 50350 

\/pf| | Ftaie #ottf wsph 

Y ( m* Subscription 

I laiW B to POPUUUt HlECHflMCS tot 

□ X pear (9.97 

□ 2 yean $16.97 

Payment of $ ■ — if enclosed. 

Bill k* 

bnikiaa h*r* 



hami 


ip fast 4 B-rinta 


Addrn* 





City 5lit« Up 



You r fJnt copy will be on Eli way tc you 
In tix to tweha withs. Welch for m 
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CHANGING ADDRESS? 
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BELSAW ONE-MAN 

PORTABLE 

SAWMILL 

Goes right to the trees! 
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The only ONE- 



PORTABLE 



SAWMILL of its kind in the world . . 

urui stilt worthy of its 50-Yetir neputotion for turning 
f}ui occtsrolety cul lumber at a WWSGKn 
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lieginrwjra gpc ractl |en[ rcMjl t For pflwef use ^ur tractor 
E^L'O or oih&r gas, diesel or efcdrk unit & smll as 2 VHf! 
Our fetrun'-dlrect seUlng keeps the prk* low. and con- 
venient L \m f^tnwnts may be armn^td 
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And The toisaw Can EARN You Extra Cash! 

Just one Jit ii 1 1 (no crew nf^d> can easLly saw eiwu||i Qn 
^Stencte Le SAVE bdndmh of ttoLLars ovtt high lum- 
iMjyard. pries. But yuu on al^c Cu^om-Saw frtr uthtns 
or sell die lumber proiluced from vour Limber and EAK>£ 
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FREE 

BOOKiET 

can help you 
start earning 

$700®“ E* 



Woifc or futtime — 

SI YOUR OWN BOSS 
45 1 Ptafessioful Cbffnney Sweep E 

WeVe helped ihquvir*k ot w mid wgaw* 
cash in on Ifiis- fas I -growing., high pmfii 
TTunki la the -boom in healing with wood, the 
demand for regular chimney cleaning hoi never 
been g/e^er. FSmmjgi erf 1300 — S5® — n» per 
week ire eommem — and wU prove It Do you, 



Wiih ihe Augurs WrJ you c Andean the 

avenge chining in 1 hour, the typical f« is J4S. 

Oof revohrtlonjiiy new system is fast, efficient. 
Cleaner and easier lhan qJd- fashioned ways. You 
often dean from below, wording indoors 

You gel started quHikfv. withoul lediuus home 
study or an enomrou* in^tvtrneht And well help 
you every step of the way toward *u ««*., 
find out how you can join others whn've traded 
thrnt noddies or lunchpails lor a lop Hal and tails — 
and Vt nuAingmone money. With more freedom, 
than they ever dreamed possible . 

Ctl T ftl-ftw of write m today. Ask kir yuur 
Frtc infoiTnatiOti portfolio 
No 6kfogtfkx i, ao H 

**** CalfFiw: 

800-243-51 66 1 

EH , 213 — 1 A.M. - $ P.M. t E.5.T. 

A4 for Tbr Av*uj, Well Slmy 

August West Systems, Inc. 

Llk HD, Cm*. HU, VUrtfpoH, Cl ■ ^ 




2nd MOST IMPORTANT TOOL FOR 
EVERY WOODWORKING SHOP , 
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BOLDER* 

PLANER 

Second only 
to 9 law _ . , 
molds, planes, 
rabbets. 
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DRIVING THE 1SB1 MERCEDES 

f Cpnil^uOlJ I'l'Qrri page 12B ) 

bumper designs), the wheelbases 
are longer. This moves the wheels 
out toward the ends of the body, cre- 
ating more useful room. 

The new bodies are also two inches 
narrower, flatter on the sides, lower 
at the front and taller at the rear. 
There is also a more gently sloping 
windshield and rear window, to 
punch a clean, wedge-shaped hole in 
the air. The result is a drag coeffi- 
cient (C/D) of 0.36, fairly remarkable 
for a "notchback^ ^edan 1 and a 13- 
percent reduction in total wind 
drag, over the previous car, 

Additional benefits of the longer 
wheelbases and slippery sheet met- 
al are reduced side-wind sensitivity, 
leas interior wind noise and im- 
proved ride smoothness, The 300SD 
now does the O-to-60 test in 14-3 sec- 
onds. and the 380SEL achieves it in 
a fleet 1 L2 seconds. 

New automatic four-speed 

The 3G0SD doesn't feel much dif- 
ferent to drive from last year's ver- 
sion. It s a bit sluggish off the line, 
but then the turbocharger kicks in 
and gives very umJiescl-hke perfor- 
mance through the new four-speed 
automatic gearbox. 

The longer, roomier and better- 
equipped gas-powered 3 80S EL gives 
better performance and proportion- 
ately poorer economy, as would be 
expected. Both cars provide the 
expected Mercedes attributes of 
outstanding road -grip ping, han- 
dling and braking — in fact, far be- 
yond what the average driver is ever 
likely to use or appreciate. 

The turbodiesel five-cylinder en- 
gine (nationwide) is identical to last 
year's California version, with ex- 
haust-gas recirculation to meet 
198 l J s tougher emissions standards. 
The S-Sditer gas engine, on the other 
hand, is completely new. It features 
a lightweight aluminum block, elec- 
tronic fuel injection and idle control 
and a three-way emissions catalyst 
with exhaust-gas sensing and feed- 
back. 

A partial list of standard equips 
ment on the 30OSD mcludes auto- 
matic climate control a ^condition- 
ing. power windows, halogen head- 
lamp s and fog lamps, variable -ratio 
power steering, stereo radio with 
cassette player, light alloy wheels 
and power four-wheel disc brakes. 
Par a mere 810,000 more, the 380SEL 
offers ah that plus power-adjusted 
rear seats, leather or velour uphol- 
stery, a vacuum-operated 1 ‘economy 
meter," metallic paint and a wonder- 
fully complicated digital radio/cas- 
sette pi ay er. It p s 844,298. Iff 
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Photo-timer stop 



Beset a photo timer to an exact 
position by mounting: a "stop" 
indicator on the timer face. Ours 
was made from a circular niapneL 
We forced a 1 inch dowel into max 
net's hole, and added a cardboard 
pointer. The indicator marks de- 
sired settings — Ken Patterson 

Identify your film 

Shoot your name and address as 
the first picture on each roll of 
film to protect against the proces- 
sor losing your mailer. A color 
name card will give color-accura- 
cy cheeks.—#. Fmer Freeman 
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Travel wish PEDALPGWER\ tow-coa 
electric drive for youi tifte or adult tnke 
Josi 104 wonh d eJecinciSy gives you 
1 00 mites of effortless r kJing. Save on 
gas, tax-is, stop begging rtktes from 
friends Perfeci for shopping, visiting, 
commuting, jusi plain fun' 

P^PAt POWER Ifa men's, women's, 
children's bikes 3nd acjult trikes, installs 
in minutes without spedaf tools. Safe 
Single-Fever handlebar control, instant 
start without pecking, up lo a 40-ntile 
range on a single charge. Satisfaction 
guaranteed. Send coupon for free cata- 
log showing PEDAL POWER motors, 
Tak^Apart bikes and adult trikes Get 
PEDALPQWER laugh ai gas prices 1 

SEND TODAY FOR FREE CATALOG 



Silk for a warm hand 



A silk glove liner is ideal to wear 
when shooting pictures at low 
temperatures. It fits closely so 
you can easily operate the cam- 
era. Sports shops sell them for 
skiers — Bob Berger 

Protecting contact lenses 

Do you wear contact lenses? Take 
proper darkroom precautions if 
you do. Some photographic chem- 
icals can pit the glass of the 
lenses, causing dust contamina- 
tion and eye irritation. Switch to 
regular glasses or a shop-type eye 
protector , — Larry Bihl meter 
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These four matched volumes tell you and show you everything 
any building or carpentry job . . . from fixing a roof to building 
even building an addition ora house I 
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AS A CLUB MEMBER, you'll have on opportunity to choose from 
n more than Iflfl superb, up-to-date books on n wide range of 
popular science subjects every year— AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them-) You'll be 
offered books on home improvement, repair and workshops] remod- 
el ing p house building, energy and insulation, wiring, plumbing, cars 
and ear repair, electronics, appliance repair* furniture building, 
machines and technology and many other home handyman subjects. 

This infwmsiiyn packed 4- VOLUME CARPENTERS AND BUILD* 
ERS LIBRARY brings you professional, easy- to- under stand how-Lo on just 
about ever y buitd-il- yourself queslian youll ever have . . + 

■ You get a :emplc(e how-to book on woods and woodworking took, how 
to do all kinds of joinery and cablet making joints, how to do kitchen 
cabinet construction . . . and mow. 

■ You get n complete how-to book on ait standard specs of every ehmmt in 
house construction, including how jo read plans and make your own . . . 
/rpw to iay out a homr workshop . . . and more. 

■ You gel a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys , fireplaces, porches, 
palios, insulation . . . and more. 

■ You get a complete how - eg book on every aspect of roofing, flooring, doors, 
windows, siairs, phis how lo use stai ionary and portable power tools, plus 
Upson painting, main Lena nce H repairs, term Lie protection , and more. 

You get step-by-step instructions on everything from reading a building 
plan lo building a house [including the foundation), doing all the carpentry 
in it — and keeping the house in A- 1 shape for a lifetime. And Ehousatids of 
show-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of lh: remodeling and fix-it job* you Jcam how to do . . . You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How lo repsirslairs for build them from scratch). 

IE doors need fixing or fitting, you can find out how to 
do it from these books. If you waul to lay new flooring, 
you can just turn to these books to find out how to do a 
first' rate job urilh wood-lile, linoleum-, asphalt* rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books . 

This mar^clouSi 4' book library also 
leHs you how to use all kinds of power 
fools to maximum advantage fmcrat 
of them have great versatility)* You 
learn about woods — their character- 
isliej;, strengths, best uses. You learn 
about fasteners — n a tls, screws, bolts, 
more— their holding power, size- 
strength ratio, and how to use each. 
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These books tea eh you scores ol liicks and shortcuts used by carpenter 
for measuring, cutting, raising, fastening, finishing — every technique and job. 
They give you Hie answers to just about every carpentry quest ion youll ever 
have. And the/ can save you thousands of dollars In the years ahead. 
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How Popular Science 
Book Club Works 

Just mail the peslpaid card in get your 52/ 95 
4 -VOLUME CAWENTtftS AND BUILDERS LIBRARY 
Sena no money now lAfe'll bid you kter far only 
53.95 pics delivery and handling 

Then, aDOut every four weeks [' 3 times a year), 
you II rffBive a Club GuBetm dflscneing the coming 
main selection and alternate books also available i? 
you want the main seJeciion only, do nothing IE will 
t» seni autarntfltcalty. II you dbn r t want me mam 
seleelOTi, or want alternate hooks, or no bafts, 
please make sum to indicate your wishes an The in 
strutlion Fam and return it lo us by the date shown 
Club mailings are care^uity scheduled to assure ytu 
□f at least id days in which id do this But in the 
unlike^ tvenr that yw don’t have 1 0 days, and you 
receive an unwanted section, you may retom it at 
aur sipense 

Alter recevtng ycur joinutg sftlproni, your only 
obr'gaijfln is lb buy two more regular sections or 
alternates in the next year Alter imi, membership 
may be cancelled ai any lime, by either you or me 
Club 

Cfetb books are comparable in every way- 
paper printing, binding jacket- Jo original 
dubltehe+s' editions, yet you may save up to 50% 
and sometimes mere on hundreds of spehaJ books 
offered each y«r in w# du& To be £dme eligible lor 
ihese bargains, man me card today 1 



(regui&f price 



$27.95} 



when you join 
r Popular Science Book Club 















you need to know to do just about 
a foundation , installing new paneling 
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3 read plans. 
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f 4-book 1 

tibrary 

1320 pages ol 
illustrated how to 
Handy Library S ze 

5 r* av 

Hardbound editions 
THOUSANDS of 
drawings, photos, 
L diagrams A 



* Now to tptCS 

* Now to uita carpentry 

Hand tools 

9 Now to use woodworking 
power tods 

* Wo** to build concrete 

block foundations 

■ Now to choose best woods, 

materials, fits tana fi 
•How to plan endbuitd 
roofing flooring 
9 Now to construct wefts, 
doer*, windows 

* Now to make joints 

* Wei# to bulid stein 

* Ho w to huiid chimneys 

end fireplaces 
1 Now to oss Ourtdint 
math. do Surveying 
9 Now to make kitchen 
cabinets. Counters 
9 Mow to do cobine i making 
joinery 

* Wow to build a - frame, 

t* *nd2‘Stety Houses 

■ Mow to plan a Home 

workshop 



How to do House 
insulation 

New to build see Hot ding, 
hoisting apparatus 
How to do wood pattern 
making Nor castings! 
How to do aftee thing 
and 

How to do co f nice 
COhmucTfon 
Mow to plan termite 
protection 
Now to do interior 
exterior pain ting 
Now to build girders 
and sifts 

Now to make concrete 
forms lend molds! 
Mow to Sharpen sews 
Mow to build skylights 
Mew to do House main- 
tenance end repair 

end much more 
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Be your own 
chimney swoop 

BEWARE OF SOOTY, 

CLOGGED CHIMNEYS... 

THEY CAM CAUSE FIRESI 

SAVE $26 to 34Q flBch tim# you clean your 
own chimney or stove pipe. 

DO AN EXPERT JOB with a Professional 
Ctiimney Brush 

Eliminate dingar ot chimney Bras. 

After several attempts, at cleaning 
my stove pipe A chimney flue with 
chains, burlap and poles I reaped the 
importance of a prolessionak chimney 
brush, My attempts only roughed up 
the creosote, creating more surface 
area For an even more rapid build up. 

$ e * 

Square Loop Raund 

Brush Adapter Brush. 

Brushes are of tough steel bristles, 
with loop one end and standard % M 
pipe thread other end Loop adapter £ 
fiberglass rods available. See below 
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THE 'MVSTERY PLANE' THAT ALMOST KILLED HOWARD HUGHES 

rCon?iffupij from gage ffgj 



4-3361 and find out what frequency 
he is using." 

Critical time lost 

Hughes didn't know it, but he had 
just lost critical time. He could have 
had instant contact with his home 
field from the beginning merely by 
switching to ^C" channel which was 
specially assigned to test flights and 
was being monitored. Now it was too 
late. As he finished talking with Los 
Angeles Tower, "the airplane sud- 
denly felt as if someone had tied a 
barn door broadside onto the right- 
hand wing,** as he later recalled. 

He w'ss two or three miles east of 
home field, heading north at approx- 
innately 5000 feeL He allowed the 
aircraft to turn right until it headed 
almost due east. Then he stopped 
the turn and forced the plane to 
make a ISO* turn to the left. The air- 
craft was losing altitude rapidly all 
the while* 

Odekirk and Blandford misinter- 
preted these maneuvers. They 
thought he was maneuvering to 
enter a left-hand pattern prepara- 
tory to landing at Culver City- They 
broke the A- 20 off and made a short 
approach in order to land well ahead 
of the XF-ll. 

Hughes loosened his seat belt and 
kept his left hand on the control 
wheel while he moved about the 
cockpit, straining Lo see as much of 
the aircraft as he could through the 
canopy. Nothing he saw explained 
his problem, yet it felt ,+ as if some 
giant had the right of the airplane in 
his hand and was pushing it back 
and down.*' 

Losing altitude 

He had to hurry now. There was 
no time to refasten his seat belt- He 
took the control wheel with his right 
hand end with hie loft increased the 
manifold pressure to 50 or more 
inches of mercury and ran the props 
Up to 2800 rpm. No help. He reduced 
the power to about the original set- 
ting and then tried full throttle and 
about 2200 rpm on the right engine. 
No help. He reduced powder on the 
right engine. Still no help. By now 
he was down to about 2500 feet and 
thought of bailing out. No. probably 
too low for that now. 

He had to hold full left rudder and 
full left aileron to keep the aircraft 
approximately level This raised the 
spoilers on the left wing to their full 
UP position and caused further loss 
of lift. He could control the direction 
of flight, but not the altitude. 

Now he was below 1000 feet, tail 
low, power on. still going down. 



heading northwesterly above the 
rooftops and swimming pools of Bev- 
erly Hills. HI Maybe a landing gear 
door or some other underside sur- 
face has torn loose and turned 
broadside to the wind." he 
thought. 

He dropped the gear, thinking it 
might knock the offending structure 
loose, but as soon as the gear was 
down he knew that wasn't the prob- 
lem. He was going to crash! 

A Aery end 

Hughes planted his feet high on 
the instrument panel and at- 
tempted to Hare into the roof of a 
house directly ahead. Hoi I y wood - 
stunt-pilot style. He bit in a climbing 
attitude, tail down, right wing low. 
The right landing gear and engine 
crashed through the second story 
wall and roof, the left landing gear 
struck the peak of the roof, then the 
right wingtip struck the neighbor- 
ing house. This sequence slewed the 
aircraft violently to the right and it 
hurtled sideways through the air t 
striking a power pole with its left 
side and smashing the pilot's cano- 

py- 

The remainder of the right wing 
crashed through the roof of the 
garage next door. What was left of 
the airplane struck the ground 
across the alley, then bounced and 
skidded sideways so that the left 
wing penetrated the rear of another 
house. Miraculously, no one on the 
ground was badly hurt. 

Breakage absorbs energy 

This breaking of wings, landing 
gear and other peripheral parts of 
the airplane as they crashed 
through yielding structures on the 
ground dissipated much of the kinet- 
ic energy of the stricken craft. The 
center section finally skidded to a 
stop between two houses without 
directly suffering catastrophic im- 
pact. Flames burst out in an explo- 
sive flare as spilled gasoline from 
the XF-M ignited. 

A few doors down the street. 
Marine Sgt. William L, Durkin was 
doting in the living room of a 
friend's house when he heard what 
sounded like a big diesel, then like a 
four-engine R5D (C-&-I transport! 
passing within 15 feet of him on 
takeoff. 

As the plane hit. Durkin was up 
and running. He reached the street 
and saw' a ball of fire and black 
smoke boiling upward. He turned 
left and ran up the alley across the 
street, which divided the triangular 
fFteasa mm ici papa izsi 




_ ' You’ll never need 

another book club. 

hT ycmt can only join one book club in ymir lifetime. tee's the one that offers the 
definitive huw-to books wt every topic that's important in building a self- 
sufficient s!yle of living. 

Books about building, fixing, making your home mare productive Bodk^ abouE 
energy alternatives. Books atom gmwmg your own food preserving rt r preparing 
it naturally 

After all, why rely on others 7 tou can save money a-nd do things right - yourself 

Hour you get the books you waul: Start now - by chocs- 
mg your first 3 books for fuse J1.00. pins shipping and 
handling. (New members also receive our brief pfimec afrBask* 

"Zfl Basics of Sell ‘Sufficiency," free On faming ) I I&i I 

Sutikkncy 



As a new member ycii-'li also receive the club bulletin 
every 4 weeks (13 times a year) 3i describes the club's 
Main Selection, plus alternates If yew want the Main 
Selection. (Jo nothing - it will be shipped atitomalica%. 
amS you'll to billed at the special dub pnee (up to 3Q% 
off retail, pncesl plus Shipping and handling 



YOURS FREE 

For Abning 



you ddn t warn Ihe Wain Seteriian. or il ™ prefer iinafher bock - josl let us 
fcngw ywir wishes on Ihe form enclosed wjeh itie bulletin and return it by I he 
cafe specified ff you do not have at least 10 days te send your instructions and 
you receive a hook you don't want, just return rt at our eKpense You're asked to 
lake only 2 more books in the coming year, and you may caned membership any 
tune after that, or remain a member as long as you like. 



The kintal? S?ir.:£uftfci?nry Hcwk Club ( |S$ 

RO. Box 10*?7, 1710 Locu-al Sired. Des Moines. Iawa 50336 \ZL^ J 
V«. 1 wpnl u»lyl frDOlit ID ftfrlp fflf dD IWInSft IBF myiMtfl 1 
P^ase «£«* ^ * n*rrt*r 5*ntfn^ 3 twht I ^ numbered- &9 few lAl* 'H? 

&*&<» or £&rr-£kjmciOTCy.~ and Ml fft* !ut.E £1 TO plus snrppcrg and Piartlling I aqrqn 
Id 2 m ore boohs ar -special cHAfraea during me emrig >«r and rtuy resign 
unv lump A shying antf handling diar^e « addse? to eacW ^towm 

WO niflh GuaranlM. |l Id any 'tdad- ydu a>a Ml oAfisrioa, y»i may rplijir. ynijir 3 
BkkAi irflwi in iJdy!- Bwfc iv-itviy bAd v^ur fnern&ciishp Mill M Ovtcnltad Thu 
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Innovative new inserts 
for fireplace cut fuel 
bills, preserve beauty 

Thatatesi inSiFepiac#rfia#JistJeini«rbom High 
he^E puEpUl and Ngh etf icteficy Fuel ssvtnga tip 
k) SSO.OQ and more mPrTthfy are possible — 
white &ufn*rtj less wood or cori 

Ur\\m& Bihar* on (he martei, the new inserts 
have a lhm pro Me High ouJpuL dual variable 
speed tjtowers are tattoo insufe Ihe Fire 
Chtambcr 

llilfii lidtrckangttblt airtight 
and fill-tftw glass dam 

Unique design ena&les you Eo enpy the 
beauty OT [ho Eire through M view 'ptciure 
window" glass doors Eh&l slay dean longer 
Then, when you #anE kings r evemigflE burning, 
you can qiMfliy repute me giajs Sws 
a^tight stool doors 

A bj&bE Iite chamber with He own damper 
Opfllrol adds to burning lames II oncBgseS (he 
p«t*rkt*d Thermo^fgio high oulpuE MainJoss 
Steel tubular hear exchanger system 

Ufttime burnout warranty, 

6-flrth Homy Back Buarsntn 

In addition lo a Utetimo fimrted uvairanly 
against burnout el Ehe heal exchanger tubes, 
I hf! ! & is a G-fixmlh ' Mtmey Back" Guar anise of 
SalislMfliOh or fhe units 

A fully-illustrated catalog la yours FREE 
by ^tiling: 

Enwlfostyte OineL P.O. Box <3021, 

DOpl. 440-1D1 St. Paul MN 5516-3, 
or calling TOLL FREE: 1 -80MJB-OMa. 



DO-IT- 

YOURSELF 

FINE GRANDFATHER CLOCK KITS 

STARTING UNDER 

$ 235 

including mpvemtnr 
*n*d rtipll 

v Factory direct 
prices 

* Heirloom quality 
■ Solid V hard- 
woods: black w&i- 

Put, Cherry. Ofl* 

* Easy Eo assemble, 
parts pre-cul 

* Solid brass Wa&t 
German chiming 
movements 

* Money hack 
guarantee 

•Prompt shipment 

MASTER CARO *nd W&A ACCEPTED 
Wriin for FREE c&l&r Cilikng 

EMPEROR' 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURES 
OF GRANDFATHER CLOCKS 
DepE/738 Emperor Indualna! Par* 
Fajrhope, Alehamn 36£3£ 
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THE 'MYSTERY PLANE 1 THAT ALMOST KILLED HOWARD HUGHES 
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block in two. Now he saw tho tail sec- 
tion and a piece of the wing. That 
tail section sure didn't look right, 
but he still thought it was an R&D. 

It was hotter than hell The plane 
had broken a small gas main whose 
flames shot up about six feet, and 
the house and the plane itself were 
burning. It was difficult to see clear- 
ly because of the smoke. As Durkin 
circled the house, broken shrubbery 
slowed his progress. Out front, he 
saw a big radial engine with double 
props smoking on the front lawn and 
he thought, "That's funny. Two 
props." 

The engine, torn louse from the 
left wing, had dipped a row of poplar 
trees about three feet above the 
ground and laid them out toward the 
street. These impeded Durkin's ap- 
proach to the plane's nose and the 
left wing's leading edge because he 
was going against the slant of the 
branches. 

'Nobody could live k . 

Durkin crouched and tried to see If 
anyone was moving. The heat was 
Intense. When h« moved, his hot 
shirt burned wherever it touched 
bin skin. 

"I'm being stupid, 11 he thought. 
"Nobody could live through that/' 

He started to get up. It was really 
hot them He slipped slightly and felt 
panic rising. He dropped to his belly 
to collect himself- He decided to call 
out. 

"Over here!" he yelled. He yelled 
again. The third time he heard a 
banging that he thought came from 
the cockpit. Actually, it was the 
sound of Hughes falling on the wing 
and then to the ground. 

The plane had hit a couple of euca* 
lyptus trees aa it crashed and the 
blow from one had trapped Hughes's 
left foot in the cockpit. Another tree 
had split the canopy right down the 
seam. 

Canopy gives way 

After Hughes get his foot loose, he 
stood up on the seat and threw his 
shoulder into the plastic canopy, 
which was so hot by this time that, 
even though it was more than an 
inch thick, it gave way< bending out 
without shattering. He then stopped 
out on the wring and collapsed. As he 
fell he hit the leading edge and 
dropped to the ground. Durkin 
heard, but didn't see him. 

"Somebody's stumblin' arodnd in 
there," thought Durkin. He took a 
deep breath, put his hand over his 
nose and mouth, closed his eyes and 
jumped toward the sound. He land- 



ed right on Hughes. Flames were 
burning a 10-inch strip of the man f s 
clothing from above the armpit 
right down to hie waist. Durkin took 
Hughes's wrist, lifted the arm clear, 
and with his own forearm brushed 
the fire out. Hughes's hand looked 
as though it had been stuck in a 
deep- fat fryer, all bubbly and horri- 
ble-looking. 

Durkin yanked his burden a cou- 
ple of feet before being stopped by 
the fallen trees, "Hell," he thought, 
"the accumulators, tanks and what- 
not are still going to go up on this 
thing, hut with this damn brush, 
how am I ever going to get out of 
here?" 

By this time, a crowd had collected 
and Durkin spotted a fireman 
through the smoke. 

"Hey, give me a hand in here!" he 
yelled 

"Wait o minute + ti! 1 get a hose." 
the fireman said. 

The survivor propped up beside 
Durkin never spoke. His eyes were 
open, but Durkin didn't know if he 
was conscious or not. 

Help arrives 

Durkin looked toward the wing 
and saw that the self-sealing rubber 
had started to go. The wind, which 
had been nearly calm, stirred and 
shifted. 

Durkin thought he saw a big ball 
of fire coming right at him. Sudden- 
ly* he had the strength of 10 men. He 
picked up Hughes like he weighed 
two pounds. As he got his burden up, 
he felt a hand on his shoulder. It was 
the fire chief. He had come right in 
after all. 

"You take him by the wrists,'' 
Durkin said. "Don't touch his hands. 
HI take him by the ankles.” 

When well clear, they stretched 
him out on the ground. Durkin bent 
down. "How many people are in 
there?" he asked. 

"1 was by myself," the man said. 

The ambulance took Hughes to 
the Beverly Hills Emergency Hospi- 
tal ‘Tm Howard Hughes," he said 
on arrival and then passed out, 

A close brush with death 

He nearly died. The crash had 
occurred at S:42 pwm. on Sunday, 
July 7. In the early morning hours of 
July 8, he suffered severe internal 
bleeding into the pleural space 
around his left lung, which had suf- 
fered contusions from severe crush- 
ing of the chest and was not func- 
tioning. 

As Dr, Vem Mason, Or* Lawrence 

(Pif ase j^m fp pjjQg 





rici for draftsmen climbed 23% during the 3 ycot* from 1973 to 1976. 
jrding Eo 197? survey of 1 2.000 draftsmen by American Institute for 
ign & Dffli'tmg, Because opportunities vary from one area to another, wc 
yira io lock into the job market in your area and w how many job's 



K yon lo fock into the job market in your area and w how many job's are 
Bailable in tb! ficki of drafting. Vfc supply necessary equipment plus easy-10- 
ma^ier. ate p-by -step instruction!,. Our professional staff guides you all the way. 



In addhlen to your full tours ft ol tnitmcUon, 

UjlFliUK jllds, MJppkmrrU Klt&nOka artd 
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Enjoy a roaring fir* , - . 
the easy way, with PM'l Log Splitter! 

What could be more pleasant on a 
cold, cold day than the warmth of a 
roaring fire, And, you can have all 
the firewood you need and save time 
and money by splitting that firewood 
yourself. POPULAR MECHANICS LOO 
SPLITTER exerts some 10.000 lbs. of 
pressure and will easily split 2 ft 
lengths of maple and ash logs 12 
to I A inches in diameter. With an I- 
beam backbone, double-acting hy- 
draulic Cylinder, control valve Oil fit' 
ter, 3-hp. gasoline engine and other 
features, you'll find this log splitter 
easy to build and a fun thing to use. 
And. you'll save your back from ach- 
ing as you split logs the easy way, 
Have more time to enjoy the crack- 
ling fire in your fireplace. Use it 
through this year, or start getting 
ready for next winter. Either way, 
It s a very sound investment. Send 
for complete plans and step by step 
Instructions for just S3. 95, Send a 
check or money order to PM Plans 
Library-Log Splitter, Box 1014 Radio 
City Station, N.Y, N.Y, 10 101 

PM 106 SPUTTER 

PoQuitt Mberi gfn e a is a pii bullion or Mtarel 
Mfiff-annes, & D^mon crt ThE hEaRST CORPORA- 
HOW 



AUTOMATIC SAW SET 
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wnn m iiimli 

BURR MANUFACTURING CO. 

BS3t Vinlc* Blvd. 

U» Angola*. Calif. 90034 
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THE 'MYSTERY PLANE' THAT ALMOST KILLED HOWARD HUGHES 

fConftmjed from oaoo i3SJ 



Chaffin and a team of nurses and 
technician?! struggled to save his 
life, Hughes's blood pressure fell 
rapidly and he slipped into deep 
shock. 

Swiftly T efficiently, they gave him 
two transfusions while administer- 
ing a constant flow of pure oxygen, 
and drained 340Q cc of bloody fluid 
from the pleural space in three sep- 
arate tappings. 

Gradually, as the hours passed. 
Hughes’s blood pressure rose and he 
began to come out of shock. Now the 
excruciating pain began. 

They gave him injections of mor- 
phine. It was the start of a 30-year 
drug habit that eventually killed 
him, says Forest S. Tennant Jr. of 
the University of Cal [fornix s School 
of Public Health in Los Angeles. 
(Tennant compiled the Hughes med- 
ical history for the Federal Drug 
Enforcement Administration when 
authorities investigated a possible 
murder conspiracy by Hughes's 
aides after Hughes’s death in 
107 

A reversed propeller 

Transferred from Beverly Hills. 
Hughes spent 35 cays in the Good 
Samaritan Hospital. During that 
time, Glenn Odekirk who at 
Hughes's request stayed in an adja- 
cent room with the door open 
between them the entire period, was 
the only person other than doctors 
and nurses allowed to see him. 

Odekirk gave orders that nothing 
at the crash site was to be touched 
until he said so- A day or so after the 
crash he wont to the site and 
marked the collars of the propellers 
at the hubs to show the blade set- 
tings before the wreckage was 
moved to the plant. 

The right rear propeller was in a 
14* reverse pitch. 

An explanation by Hughes 

On July 1L. Hughezi prepared a 
statement that he asked Dr. Mason 
to pass to the Army Air Forces and 
release to the press, 

"The front four bl ades of the pro- 
peller were trying to pull the air- 
plane ahead, while the rear four 
blades were trying equally hard to 
push it backward/’ he said. "To 
make matters worse, these eight 
large propeller blades, whirling 
around fighting one another, creat- 
ed a dead drag on the right-hand 
side. This also destroyed the flow of 
air over the right wing and created a 
tremendous loss of lift.” 

During the investigation that fol- 
lowed, the Propeller Laboratory at 



Wright Field concluded that all 
available evidence indicated that 
the pitch-change mechanism of the 
right rear propeller component 
failed due to fluid loss. The propel- 
lers had separate hydraulic systems 
for the front and rear components 
that were independent of the en- 
gines. 

Loss of more than 40 ounces of flu- 
id from either component would per- 
mit the blades in that component to 
go into reverse pitch and the propel- 
ler controls to become ineffective. 
Stops in the XF-Il's propeller hubs 
were originally set to prevent re- 
versing, but were renet during taxi 
tests after Hughes got too "hot" one 
day and damaged a wheel trying to 
stop on brakes alone. 

No fluid check 

Seals on the rear propeller compo- 
nents were known to permit loss of 
fluid T probably to the engine gear- 
box. which was at a slightly reduced 
pressure for scavenging. Fluid fail- 
ure (leakage of approximately four 
ounces per hour) had occurred with 
this propeller on test stands and on 
other airplanes. On July 7, Hughes 
knew his props were potentially 
reversible, but neither he nor his 
crew checked the hubs for fluid level 
before takeoff. 

The propeller lab also noted for 
the record that Hughes took off on 
an approved 45-minute flight, yet 
flew for approximately one hour and 
20 minutes: "He did not follow the 
approved flight-test program in that 
attention was concentrated on oper- 
ation of the landing gear, which pro- 
longed flight duration and was not 
scheduled until the second hour." 

Misleading Indicator 

A propeller-pitch indicator, in- 
eluded in the flight-test instrumen- 
tation. indicated positive pitch on all 
propellers, even though one set of 
blades was in reverse. This hap- 
pened because the indicator was 
connected to the governor control 
mechanism, w^hich functioned nor- 
mally, and not to the actual propel- 
ler blades. This "normal” indication 
apparently helped deflect Hughes fc s 
attention from the true cause of his 
difficulties. 

The XF-li'a estimated single- 
engine ceiling, with the dead propel- 
ler feathered, was in excess of 30,000 
feet. So Air Force technicians said 
that he should have been able to 
continue flight with the right pro- 
peller windmilling in pitch if 
he'd pulled the right throttle all the 

tuttr ra n&o* f 42} 
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tON'T FREEZE IN VOUR CAR THIS WINTER! 











HERE^S HOW IT WORKS. 

iT WORKS FAST. 

Immediately after you turn on the 
engine, 1NSTAH EATER automatically 
begins to delivei up to 1800 watts of 
heat to the passenger compartment of 
your car, When your engine has finally 
warmed up and the regular heater be- 
gins to deliver heat, further warming 
up (he passenger compartment, 
INSTAHEATER automatically shuts 
off. From then on your regular healer 
Is able to maintain your car at a com- 
fortable temperature. 



RITTER COLO. Snow. Icy 
vfnrb. fretting tenipm- 
turu. Winter has settled up- 
on h once more. 



Early in the morning, after a cozy 
night's sleep, a warm shower and a hot 
breakfast, you step outside the door to 
drive to work. An icy blast of winter 
penetrates your body up and down. It 
isunendurabSy cold. 

You grit yourself and move quickly 
to the car. You scramble in. Bui it's 
just about a$ freezing inside the car as 
outside. You start the engine, turn on 
the heater, and wail. And wait, and 
will be several long minutes 
before you even begin to feel any 
warmth. 



Introducing INST AH EATER . the ori- 
guial concept in providing instant heat 
and comfort inside your car on those 
unbearably cold days to come. 



iS IT EAS Y TO INSTALL ? 



Yes. There are 3 wires to connect. 
There is no drilling involved. INST A- 
HEATER'* heater blower is compact, 
and is easily mounted inside your car 
under the dashboard. The kit provides 
instructions, ihe tool needed to install 
INSTAHEATER . and a meter to test 
the condition of your battery and 
-’'“'""♦''^generator. With the infor- 
f«u supply on the order eou- 
wil! send you the appropriate 
..w'AHEATKR model to fit your 

auto's specifications completely. 



2 YEAR GUARANTEE. 

INSTAHLATEK comet with a 2 year 
guarantee against Manufacturer's de- 
fect, If for any reason you are not 
happy with your unit, you may return 
it within 21 days for a full refund. 



ORDER NOW! 



Think WARM this winter. Think 
INSTAHEATER . The new concept. 



Would you like a brochure containing 
the steps through which the inventor 
proceeded from the idea stage to the 
production stage? Send SI .00 to cover 
postage and handling and we wilt for- 
ward the liters lu re to you. 
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SAFEGUARD SYSTEMS. 

INSTAHEATER is designed to bedriven 
by your car's generator or alternator 
without drawing excessive power from 
your car battery. Even if your car bat- 
tery is not in top condilion, a built-in 
safeguard ensures that INSTAHEAT- 
ER will automatically shut down long 
before youi battery gets weak. During 
warm or comfortable weather, IN ST A- 
HEATER will aulomalicaJlv remain 
off. 
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CLOCKS FOR PROFIT 



Hand craned clocks soli 
fast! Ja ke thousands of 
CWPT cufftomofs. you 
can add income by bald- 
ing and selling fine, haro-= 
wood clocks 



BRACKET 

CLOCK 

Rettf Value ILV5 

OwV*«» 



peculator 

Holfli! Vftiue n Id 
ONLY 



SCHOOL CLOCK 
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GREAT PLAINS PRODUCTS 
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THE 'MYSTERY PLANE 1 THAT ALMOST KILLED HOWARD HUGHES 

(C oni found frym pegs f 4QJ 



way back and advanced the left one. 

Gene HI uni! ford tells it this way: 
"Sure* if he'd pulled his power off on 
the right side, hia drag would have 
been reduced, but show me a pilot 
who figures he's got a broken panel 
sticking out on the right wing who's 
going to pull power off on that side* 
All engine and prop instruments 
indicated normal operation. As he 
applied power on the right engine 
with the rear prop on that side going 
into reverse, the front prop auto- 
matically tried to hold the rpm con- 
stant by going into a higher pitch/' 

Faulty Judgment 

The final report of the Accident 
Investigating Board assigned pri- 
mary blame to the propeller mal- 
function, but faulted Hughes for the 
way he operated the airplane and 
conducted the flight. In particular, 
he was criticized for not using the 
special radio frequency and facili- 
ties provided, for not being suffi- 
ciently acquainted with emergency 
operating procedures for the propel- 
ler, for retracting the landing gear, 
for not giving proper attention to 
the possibility of an emergency 
landing when sufficient altitude and 
directional control were available, 
and for failing to analyze and evalu- 
ate the problem by reducing power 
on both engines simultaneously in 
order to distinguish between struc- 
tural and/or power failure. The 
Board was of the opinion that this 
accident was avoidable after propel- 
ler trouble was experienced. 

Compounding Hughes's contribu- 
tion to his own nearly deadly acci- 
dent was the fact that on April 15, 
about three months before the first 
XF-H flight, he had been taxiing the 
aircraft when the propellers sud- 
denly reversed for no apparent rea- 
son. Frank Prinz, a service rep for 
the Hamilton Standard Propeller 
firm, was riding with Hughes at the 
time, but neither Glenn Odekirk nor 
Blandford was advised of this spon- 
taneous reversal by Hughes (or 
Prinz) after the taxi test — which 
was specifically conducted to test 
operation of the props. 

“Hughesdidn't communicate very 
well, 1 ' Blandford says. iH He’d just get 
into his car after a test and drive 
away/* 

It was after that test that the 
prop-reverse was disconnected, but 
then ordered reconnected by 
Hughes after he subsequently blew 

a lire- 

Hughes's aerodynamic! at, Carl 
Babberger. says. "The airplane was 
designed with plenty of capacity to 



take it. If he'd cut that engine, he 
could have come down nicely. He got 
spooked on that one/* 

It appears from accounts of all of 
Hughes's test flights — the Sikorsky 
S-43 amphibian crash on Lake 
Mead, the XF-11, and the later one 
and only flight of Hughes's giant 
“Spruce Goose'" flying boat — that 
he was rather undisciplined as a 
pilot. 

It was not his habit to use check- 
lists, to file flight plana, to brief his 
crew and passengers or to make 
communications checks. 

All agree that he waa a superb 
pilot when it came to the actual 
operation of aircraft, and that he 
was very good at providing a test 
pilot's gut reactions to how a new 
plane felt and handled. But, accord- 
ing to Hughes's own flight-test engi- 
neer, Gene Blandford, he was too 
much an individualist and too undis- 
ciplined to provide the kind of hard 
data needed for quantitative test- 
ing. 

Miraculous recovery 

Hughes appeared to make a re- 
markable recovery. Two months af- 
ter the accident, although “still 
looking like a stretcher case/" ac- 
cording to Time magazine, he flew 
his B-23 to New York on business. 
Two fingers of his burned left hand 
were stiff and a mustache covered 
scars on his upper lip. 

Only nine months after the acci- 
dent, Hughes found himself again in 
the cockpit of the XF-U—this one 
fitted with standard, four-bladcd 
Curtiss propellers. In the interim, 
he had filed suit against Hamilton 
Standard!, manufacturer of the first 
test plane's propellers — still trying 
to vindicate himself completely as a 
test pilot. And again he secured the 
personal intercession of General Ar- 
nold so that he could fly the second 
test over the strong objections of the 
Air Materiel Command. 

On April 5* 1947 + Hughes lifted the 
XF-11 off the runway and flew suc- 
cessfully, returning to an unevent- 
ful landing after 90 minutes. The 
aircraft was subsequently delivered 
to the Army Air Forces for testing 
and evaluation, and Hughes and his 
engineers let it be known that it met 
or surpassed every expectation. 

But with the dawn of the jet age 
just a few years away jn the skies of 
Korea, the XF-11 was destined to 
remain in obscurity. It left its mark 
only on the man who conceived it. 
The scars, both visible and invisible, 
remained with Hughes until the day 
he died, IK 
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Jack McAlister had $12,000 
worth of power tools. 

Here’s why 
he sold them. 

“My shop was equipped with 
commercial tools In which I had 
an investment of $12,000 or 
more. I sold all my machines at a 
nice profit, and purchased one 
MARK V ... 1 can do anything 1 
was doing on all the machines, 
this gives me a lot more room and 
1 have several thousand in the 
bank. What more could I ask for?” 

— Jack McAlister, 

Tucker, Georgia 




The above quote was taken from a tetter 
Jack McAlister wrote to us a year ago, 
shortly after acquiring hi* MARK V JacI* 
wrote us again recently to bring us up-to- 
date on how he feels about his favorite 
woodworking power tool: After working 
with I he Shopsmith MARK V for over a 
year. I feel that this machine is an engi- 
neering marvel, f could not be more 
pleased with Ihe equipment, I get along 
fine without the roots 1 sold, bui 1 don’t 
think 1 could ever do without my MARK V. H 
Jack found out something that a lot of 
woodworkers at all levels already knew. 
You don 1 1 need a shop full of expensive 
power equipment lo do Just about any job 
you could Imagine. Ait you really need Is a 
Shnpsmith MARK V. 

The 54ml too] That does it alt 

The Shopsmith MARK V is actually a 
complete workshop in a single, compact 
uni! that takes less room than a bicycle to 
store. It includes the five basic power tools 
no home shop should be without a table 
saw, vertical drill press, horizontal 
boring machine, lathe and disc sander. 

It does everything you could do on Ihe 
five tools It replaces . , . and more! You 
can do things with the MARK V that you 
just can't do on individual machines 
{even when (hose single purpose ma- 
chines are used in combination}. It actual- 
ly lets you “share" features and setups 
from one function to another 

Precision and accuracy are bui It- Ini 

Because the Shopsmith MARK V has 
been designed Lo do many things and do 
them all well, we've engineered it with 
fealurcs you won't find anywhere else. 
Jack calls it "an engineering marvel" and 
we hear I ha! phrase from many of our 
MARK V owners. They are successful 



woodworkers who appreciate a tool Thai 
gives them the precision and accuracy 
lo do quality project 

i[ gives you power to spare! 

Your five most-needed woodworking 
power tools are powered by one rugged 
13.5 amp motor that develops more than 
2 hp. And it has? a variable speed control 
that provides speeds from 7UU to 5200 
rpm merely by turning a dial. The belts 
and pulleys are safely enclosed in the 
deadstock {and you don't have to change 
them to go from one speed lo another]. 

You get the right speed for every wood- 
working operation. Anc you won't bum 
saw blades and drill bits by trying lo 
" power" saw or drill a! the wrong speeds. 

|t’s economical, too 

With five individual tools, you have lo buy 
five motors, five stands and five work- 
tables. With the $hap 5 inith MARK V /. you 
only need one motor, one stand and one 
worktable. So, we can pass the savings on 
to you. And you buy direct from the 
factory, eliminating the profits of dealers 
and distributors. 



Maybe it ' s time for you to find out what 
Jack McAlister and more than 250+000 
Shopsmllh owners already know. We'll 
be happy to send you all the facts 
absolutely free of charge. 

You 1 !! discover [hat the ShopsmSlh 
MARK V is easy to Jeam. everi for a 
begsnn^r woodworker . yet so versatile, 
precise arid accurate that ifs the choice of 
experts! Best of all, you'll see how the 
MARK V can actually replace $ 12,000 or 
more in power tools, ye t costs only a s ma 1 1 
fraction of that figure. 

The Shopsmith MARK V — 
the toot to start with . . . 
the system you grow with. 

Will for FREE InflinnatSnn, 




Shopsmith Inc. 

The Woodworking Company 

Dept 2597 

750 Center DrlvG 
Vandalia, Ohio 45377 



□ YES! Fleas? mail mcw^rFREEIn^rraa- 
[Jon HLE on the Shopimlfh HARK V. and 
iac Is about ^hopitnil h’s exc I uslue 30- Da y 
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Your Chain Saws* ^Finest Companion. 
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' " ' tPIOi ' 



for besl saw chain cutting elficienty - -in minutes 

r GA 

each tooth in piaco Cutting is per Formed fry a dependable carbide frurt never any grinding 
wheels to wear ouf This simple operation assures Jonger- lasting ebam saw Me llw anywhere - at 
n omo, shop, or in I ho forest Pays for i rsei f many rimes over the i 1 9 . 9 & j»u rcfwe pr ice Can our to^ : 
free number i nB00-4£7-33£2 or send check or money wde? 



GAMN Enfrrprira. I™?. P|gas« msrr GAMN Shjrpen^ng^ gE i 10 06 cw&n Mv* *1 95 thmclng and 

R fl 5 . 39 A handiino cur uni I ■. S 3 DO oubKte US j &er *3 check, mone? VESA or 

EttfUHfe J N * 7? 1 1 W AST F HC H ARGE afr.n pEpri NpCDDi PIujms iliGw 3 lu 4 wbIlt WJlit*r ry 



Check. [J VISA d MAST EffcC MARGE Credit Card No 

Ihdiiha Reudiinbi Add Aa satefl ld« 
to*™** 

Ad^ia-si p*i&nm . 

City $tate , Zi£ , 

IMPORTANT; piaaio Mata modal o? uw when omtnng 

Chain Saw Uuhv Saw Mortal 



.Ehp Dare . 
M*rfr ihthvU 5 A 



r ^Ai]t ininr u 

Gamn 

HP i. B« I'M EvanivlHfk IN * 771 1 
fr* 9iu 



3 

£ 



TAKE Off FOfl Ft/w ttLYfNG W/FH... 

The WEEDHOPPEA 




■ Sulld H In 40 houre 
* Ply it without a license 
- Fun kll. ( 2095 ; Info pak 15 



The New GYPSY 




h Easy to build In IDO hours 

* NO license required Id Hy 

* Kit: U9K: tnio p*k 5$ 



WEEDHOPPER OF UTAH 1 

Box 2253 - M * Ogden, Utah 84404 
801-621-3941 
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Hm and your lady 
can build this 
Lincoln Log home 
intendays. 



*k give yon everything yoa ntedi down 
la the last null. 

Hie basic Lincoln Leg Home Package is 
the most umpkic m tht irwtustry, Signed and 
utglrwml for quick, fHsy cohh ruction We sup- 
ply alt bl UtpunLi, plans md an insiructi-nn 
mamul I hat gives you the "How in simple 
language with easy To ■ fell low tl Euatral ions And 
your local Lincoln logs Dfstrihutor will give yem 
4 hours of oii-she instruction lo answer any 
questions you might haw . LI flMln lop will even 
assemble i package based on youi flwr plan or 
archsiecruraJ design *T NO EXTRA COST, 
Send jus! |4 fof your Lincoln Log* home Plan- 
ning Kll with plans for 1 T differed Log Homes. 

(Dealer inquiries invited) 

ftEttlCMUL 

Lincoln Logs Ltd. 




1 Cfcotnui Rd.. Cjiesieriown, Sew Writ 12817 

1-518-494-2426 © IMP Unm(n top. tu 



HINTS 

FROM READERS 



Ferrule protector 




If you keep the ferrule on a paint- 
brush free of paint during a job, 
the bristles will be much easier to 
clean. To maintain n dean fer- 
rule, apply strips of cellophane 
tape to bridge the ferrule bottom 
edge and bristles. 

— William Swallow 

Tighten ins screws In metal 

When a screw is loose in metal, 
such as on a lawn mower or in an 
aluminum window h you can use a 
length of thin wire or part of a 
paper clip to tighten the screw. 
Completely remove the screw and 
reinsert it with the wire running 
crosswise on the threads. 

—Oscar Sowers 

Driving small nails 

A 3 x ,vin index card can help 
drive a tiny nail into wood. Punch 
the nail through one corner of the 
card. Grasp another corner and 
drive in the nail. Tear the card 
free before driving the nail 
home . — Lane Qlin&houee 



Sponge holds small toots 




Organize files* hobby knives, 
small screwdrivers and other 
small shop items by inserting 
them into half of a sponge-rubber 
ball that's glued upright to a 
shelf — Ken Patterson 
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remarkable 155-fflph cruise speed from a 
bitty 45-hp VW engine. Wingspan fa £0 
feet for the canard, £2 for the main wing. 
As in other tandem wing designs, the ele- 
vators are in the canard. The main wheels 
are also built into the lips of the canard — 
a slick touch admittedly borrowed from 
Ruian's Quickie. Cost to build: about 
$5000. 

As evidence of its originality, the Drag' 
onfiy walked oft with the EAA's Outstand- 
ing New Design Award lor 1980. Plans 




Canard-wing concept takes to the water In 
this tandem, two- seat flying boat. Catted 
the Merganser, it has 81 -hp vw engine and 
estimated speed of IBS mph. Still experi- 
mental, it's slated to get folding wings and 
retractable gear for amphibious use. 




New add-on power pod converts the Mone- 
ral sailplane Into a motor glider for eatt- 
leunch takeoffs. A 20-hp engine on pylon 
mourn, It gives 120-mph speed and can be 
attached easily to existing fuselage. In 
background la regular unpowered model. 

are expected to be $i 75 from Viking Air- 
craft, 2449 Levants St., Carlsbad. Calif. 
92008. An Info pack is $7.50. 

Canard- winged flying boat 

What do you gel when you cross a 
canard with a boat hull? You get a 
canard-winged Hying boat. Thai's what 
yacht designer Peter Van Dine came up 
with, and it's called the Merganser, a rak- 
ish affair, with a hydroplane hull and two- 
place, tandem cockpit, it has a small 
canard wing on the nose and twin tail fins 
fitted with dual-purpose air and water rud- 
ders. A rear-mounted, 81 -hp Revmesier 
engine with pusher prop gives it a speed 
of 185 mph. Hull lengih Is 14 feet wilh a 
main- wing span of 1 7 Vi. Folding wings for 
irallering and wheels for amphibious use 
may come later. Construction, not sur- 
prisingly, is foam-fiberglass sandwich, 

fPteree hjm jo otue >-»sj 
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21 EXCITING NEW PLANES 

fC onfifued Stem aim H7l 

like that used m boat hulls. Plans and kits 
will be available soon from Peter 0. Van 
Din©, Box 0. Annapolis, Mb- 21404. 

Tandem or side by side? 

in the RV-4 and Glasair you have a 
choice ol tandem or side-by-side seating 
Both are Iasi, sporty, high-performance 
two-seaters stressed for aerobatics. Both 
are fixed-gear, low- wing taildraggers of 
neatly identical size, with wingspans of 23 
feet and lengths of about 2D. Both are 
powered by 150-hp Lycoming engines, 
have speeds In excess ol 200 mph 
and can climb like rockets ai 2000 feet per 
minute. 




Ultralight or airplane? It's herd to 1*11. this 
quaint biplan*, called the Flatter Flyer, uses 
alack wing* from art City Blur hang glider 
mated to a conventional— man or lees— 
fuselage. Not taat-taunchabl*, It must be 
FAArlloaniod *■ a true aircraft- 




A roomy cabin plan* in traditional high- 
wing style, tfilm two- place K-Meyar Aero 
ha* aide-by-elde seating, dual controls, 
superb visibility. Designed for easy, eco- 
nomical operation, It ua*ft 100-hp engine, 
cruise* at 125 mph. can be built from kit. 

But ihey have their differences. The 
RV-4, a two-place spinoff from Dick Van- 
Gmnsven s popular Single-seat RV-3, is 
of a II- metal construction and has a tan- 
dem cockpit. The Glasair is ol molded 
composite construction and has a iwo- 
plece, side-by-side cockpit. The RV-4 has 
the slim, graceful, fighter-like lines that a 
tandem arrengemern makes possible, 
while the Glasair otters the roomy comfort 
and closer companionship of iwo-abreasl 
seating. Both have dual controls 

Kits for the RV-4 will be about $4500 
from Van's Aircraft, 22730 South Wesi 
Francis, Beaverton, Ore. 97006. An Info 
pack is $5. Glasair kits are $7500 from 
Stoddard-Hamilton Aircraft, Box 1222. 
Issaquah. Wash. 98027. An Info pack is 
$7.50. 
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Another classy Utile two-seater is Mon- 
nett's Sonerai 2L, a lew-wing version of 
the mid-wing Sonerai 2 racer of the early 
70s (page 108, Aug 74}, Why the low- 
ered wing? Its appeal is to the nonracing 
sport pitot. Lowering the wing results in a 
roomier cockpit by dropping the carry- 
through spar out of the way. It also 
improves downward visibility and makes 
for more docile handing (|he mid- wing 
configuration. with a last roll rale, was 
designed for quick turns in pylon racing at 
the expense ol some stability}. 

The 2L has a tandem cockpit, takes 
VW engines up lo about B0 hp and can do 
200 mph. Folding wines permit road- tow- 
ing on Its own wheels. Construction is 
metal and liberglass. Wingspan and 
length am both 1 8 feel, 8 inches Plans 
are $90, kits $2500, from Monneit Exper- 
imental Aircraft, 955 Grace St., Elgin, 111. 
60120. 

Also new from Monneit are a tiny, low- 
wing aerobatic single-sealer, dubbed Ihe 
Monex, and a power pod for the Monerai 
sailplane. The Monex, designed for su- 
pereasy building, is of all-metal, slab-sid- 
ed consl ruction with m tricky compound 
curves to form, it will have an 80- to 90-hp 
VW engine and a speed of 230-plus mph 
Kits are expected to cos I about $4500. 

The new power pod offers an easy way 
to convert ihe Monerai sailplane inio a 
motor glider for seif- Launch takeoffs and 
sustained flight. It Incorporates a 20- hp 
engine with pusher prop, weighs only 
about 50 pounds and gives speeds up to 
1 20 mph. The basic Monerai kit is £3590; 
Ihe add-on power pod, about $1000 
extra 

For those who like the roomy comfort of 
8 cabin plane, there's the K-Meyer Aero, 
a sporty, high-wing monoplane wiih iwo- 
place, side-by-side seating, dual controls, 
and the spacious layout and superb visi- 
bility that this traditional design offers 
Aimed at easy handling and economical 
operation, it s powered by a 1 00- hp Con- 
tinental . cruises at 125 mph and stalls ai a 
lame 48 mph. Wingspan is 25 feel; 
length. 20. Const ruction is wood, metal 
and fiberglass. Kits are £7500 from K- 
Meyer Aero, 45105 244th Ave. S„ Enum- 
ciaw, Wash. 98022. An info pack is 
$ 10 . 

Airplane or ultralight? 

Stick a pair of wings from an Easy Riser 
hang gilder onto a conventional fuselage, 
and you have an intriguing hybrid that’s 
half airplane, half ultralight. That's the 
Fisher Flyer, a quaint little single-seat, 
open-cockpit biplane that looks like 
something out of World War 1. The idea; 
By starling with simple, ready-made 
wings, you eliminate much of the work 
and cost ol building an airplane. 

The craft cruises at a "brisk" 45 mph on 
a 30-hp engine and can take off and land 
in a pea-patch space of ISO feet. Wing- 
span is 26 leet ; length, 1 4 . Construction is 
fabric over metal. The cost to build the 



Fisher Flyer is under $2000 Plans are 
$S0 from Mike Fsher, Rte, 2, Box 282, 
South Webstar, Ohio 45682 

Another no-frills, minimal aircraft de- 
signed strictly for fun flying— "no aerobat- 
ics," says Its builder— is a replica of the 
famous 1924 Dormoy Bathtub. A high- 
wing single-seater with a tiny, tub- shaped 
fuselage, it looks literally like the Hying 
bathtub" it was often called, It cranks out 
a respectable 65 mph from a 40-hp VW 
engine. Wingspan is 24 feet; length, 1 3V*. 
Construction is wood, metal and fabric. 
Cost to build: a mere $700. Plans are $20 
from Mike Kimbral, 1333 Garrard Creek 
Rd., Oakville, Wash 98568. 

Two hot single-seaters 

If you doubt that a homebuilt sports 
plane can do nearly 200 mph on a modest 
55 hp, consider the EOS. This super- 
sleek, needle-nosed, low-wing single- 
sealer does just that. Fitted wiih a 55-hp 
VW engine, H cruises at 1 80 mph on 75- 
pero&nt power end climbs at 1100 feel 
per minute. 

The secrei ot its peppy performance 
lies in its slim, clean lines, tow weight- 
only 1000 pounds gross— and drag- 
r educing retractable gear. Construction is 
metai and fiberglass and is said to involve 
no forming of compound curves, despite 
the craft's slippery-smooth streamlining. 
Wingspan is 26 feel; length, 16 Vi Plans 
are $250 from EOSvSFA of California, 
751 Fairway Lane, Anaheim, Calif. 
92807. An info pack is $25. Kits are to 
come later. 

For homebuilt designer Chris Heinlz. 
ft's now four in a row In less than seven 
years First it was the popular Iwq- place 
Zenith (page 126, Mar. 74}. Then came 
the single-place Mono-Z and novel three- 
place Tri-Z Now ITs Ihe Acro-Z, a fast, 
nimble, low- wing single-seater designed 
for sport or competition aerobatics up to 
the advanced class. Of all-mefai coo- 
struclJon, It's stressed to a bone-jarring, 
head-spinning plus or minus 12 Gs, fea- 
tures full-span ailerons and all-flying tail 
for quick response, and has inverted fuel 
and oil systems for negative -G maneu- 
vers. 

You can take your choice of engines 
from 1 1 5 to 1 80 hp. The prototype, with a 
150-hp Lycoming, has a lop speed of 1 70 
mph, a phenomenal climb rate of 2200 
feet per minute and a fast roil rate of 180’ 
per second, wingspan is 19 feet, wiih the 
outer wing panels removable For road- 
towing. Kile are $8900 from Zen air Ltd.. 
236 Richmond St.. Richmond Hill. Qnt. 
L4C 3Y8. 

And the Acro-Z Is jusl Ihe beginning 
Already on ihe horizon from ihe prolific 
Heinlz are a new lour-sealer. a mini- 
version of the Mono-Z with 25-hp engine, 
powered glider and an amphibian, plus 
float kits to convert existing Zenair mod- 
els imp seaplanes. That's just a sampling 
of what's coming in the busy world of 
homebuitls. We'll keep you posted. M 





Try this Carey Pipe 



and we'll w™ 
give you 
complete Pipe 
Smoker's Kit 

FREE! 



Ybu gat this complete kit— 2-az ofouc 
best Tobacco, Snap-on spark Kw»r. 

Go Wen Spike" tam per and ball poirrE 
pen wtthcFip. Pipette jape legate* — 
f nee when you smoke the unique Magic 
inch" Pppe tree tar 3Q days" 
ft’s a new concept in pipe smoking 
A lop grade Mediterranean briar wdb an 

bscJus twe, patted innovalion— ino 
Magic Inch"" 1 — thai harnesses Natures 
Own laws So provide (He sweetest, 
smoothe st, coolest and most satisfying 
smote or your lite! Ngi e Filler not a trap. 
Mo siurtge, moisture w bptterness. 
NolTiing but pure smoking satisfaction 
you've never known Oelore 

' HOWtHC ' MAGIC INCH" CQQL$, ' 



DRIES MM] MELLOWS 1 DUft SMOKE 




— » -I^FF ^ bP H ■>% ■**- 

y i j 



E. A. CARET 

530 Ac adamv ah Ncrwruw*. it SOOM 




[ /I |j*l Pot a kn«b1 hiKuri viih i-k,'w i p . •. 1 1 * ij^r 

^^>-1 kli [.hr !.|- |,4_ 

I j r _/ ■> IIeTK a jULPKin or TOUB 

II V.. £4?-ffiiirt plan ■>. i. ■ Pi- 
y,,, i L ''""ii ei-ph Job hrp ^-- ----■■'■ rvf 

i^ii^ui j^pd, ■■:.■* Qllft JT[h TEARS M 
W>W fH ■ hi* hw UluitrwUd rp|{ U + E'b~ii ilidn □ I. 

Ai lU Jiai. M1WHL KHW, Of MUX tVTTIM r Hi - J -Q l- 
flll-PT, ftp 1J A SWNM. tnllHv UNO HHf. 



Whemeryoi* re a veteran pip* smoker 
or merely w*sh toeul dawnoncigareiies, 
you ite invited to lake advantage o* ins 
unusual offer After 50 days, il ymdon t 
egree that ng olher pipe gives ysu the 
f ull rcnarcuma deep down smo<mg 
pleasure and peace ol mind only a 
Carey pipe can give, smaso n wnn a 
hammer The Inal has cost you nothing 
Even me pipe kit »s yours to keep free 
Send lor a Iree cotar tNochuftf so you 
can select the style and shape pipe you 
want For your Free 30 day iriaF. Mail the 
coupon today or call loll-ffeo 

FOFt FAST INFORMATION 

Call Free! 1-800-323-1717. 

{PflUltMIt: Ktt-942-H*i *|h E^; Op*i*ibr 17} 

J EACaREY- DEPT. 355AK 

l 63*t AceOemv Dn«e. kk^mbrook, IL 60062 
f Iftos" -Sfmd mo yjuf lull Kilo# ti r w;hure so leaf 1 SC l«a # 

j pp® Uj iirejfcfl For 30 on * Dee »rel bUBM 

I Mip _ 

j M<ttl 





my. FOB ONLY ST.y , .1 FOB CpNs.V Ia.Ni **. 
t*WSWEEPi one fur vis. J KOlOKLY I.in « 
Arid si ^ Epr Shipping i Stinrllii^ an L.S .,1 



MAKE QUARTZ CLOCKS 

for FUN and EXTRA 



INCOME! 



DEPT. PM I, P.0. BOX 629 
LAKE GENEVA, WISCONSIN 53147 



The Largest Selection of Super 
Accurate Quartz Battery Clock 
Movements. Dials, Hands and 
Numerals at Bargain Prices! Free 
Catalog &l Section on Creative Clock 
Making for the Whole Family f 



WRITE: 



,, 



< 



K 



SEND 

TODAY’ 



CKIT 



FRJiE HANDS WITH EACH MINI MOVEMENT PURCHASED 
We Welcome Phene Order* CiU 14141 246-1154 ■ For In (]m CetPiloe Delivery - Send Mr 



MAKE BIG MONEY 

selling 

SENSATIONAL 
SEAMLESS SPRAY 




ONE 

AVERAGE 

pnrsiooo „as, 



S Atm Leu Spriy — 3*i| Fi¥E. 

fflon#pi * saiirig So iep*ij 

redi — ii trilling big Intont 
1*1 H faf Dim with nc -qppfri 
tf\U Lit ffillrtlttilhCr frrmSu-cta-- 
miny whe'd rfver idJlP ifiy 
(kjni bif»rE F With Pier wm- 
CO*l [ir DC.43S vc- j show SChlDdll 

rnoTftll. plinH shp^puig m 

lirt I4)W Ed UVD Eh-auKind l «F 
dmliiri on rod c#|iAifi r uiing 
th(Lr urm mnp inf £t4IPlf|-| 
SprBp C^hlpMICrtl we tumiih 
Ire*. 1 ny r?pnr. w^EirptoDl 

■J 1 (E iniuliti win |ui( | £Ul 
Ha cosily mclinH eanlfjclor 
Hi> iJfl»V5 On* Wd* 

PW1 /On $S,QQG Or maev\ 0IG 
^LTS, eiG fflCQME fOH 'ITMJ 1 




PACE “LIVE SELLING" 
CLOSES BIG SALES IN 
YOUR OWN COMMUNITY 



\n just 3 minutes, your cualorner provta fc 
htmiAlf haw Pks I-coiten wflrk. With our 
LIVE SELLING demcm»trelten F he cuts a bote in 
a sflmphe roof fait, then brushes on 
5pr*y for Eho r#$| 3-minuti repair! You taka 
P*CB LEVE SELLING to Any big bvildiriB WU' 
tbrnm unity — ho&pilAlD, warehouiei, factories 
— every pl^ct that has an aid roof. See hew 
fast your convincing pnoof make* tho sale and 
y&Uf bit cwnmliilfln! And PACE * M*lnUha-n44 
Policy ^mvidihE wnirnDdiM pntfu Sf jarrtM it 
your final clincharl PLUS th« bit livings thoy 
can't pen up. See for youreelf how Fast you can 
be in P*c« bl|4ale fiirningi! Util the coupon 
fflr ^ukk. fie* inf^rriatten. 




I'LL SHOW YOU HOW 
rO MAKE $1,000 A 
WEEK PART TIME! 

FREE FACTS 8Y MAIL 
NO SALESMAN WILL CALL 



MAIL COUPON NOW 



*1 



D*ch fruftrl. flfiild* il! 

PACE PRODUCTS. UfC DvpL PH 111 

Sin £ IfldlMi. Kmui Cily. hfn. 64 tJJ 

PLEASE BUSH BY MALI, ill |ht iitti about mil 
inj bi| mohvr with Pace. I im undtf nn ublifi 
im sfe utefreiie «ll 



Nam* . 



Mdriu . 

Drr/£U5s/7ip 



OLD-FASHIONED BANKS 

{C ontinued tium pa t ?& £35| 

make adjustments if needed. Take 
the lime to test -fit all parts before 
the final assembly. 

Finishing is easier if* before per- 
manent assembly, yon sand smooth 
all parts which will be exposed. Give 



the assembled bank a final dusting, 
then wipe off with a tack cloth. 

Next, seal ail parts with a wash 
coat of shellac that has been thinned 
50 percent with denatured alcohol. 
Apply a prime coat of paint to all 
painted surfaces. For superior re- 
sults. tint the primer in the same 
shade as the finish coat, using pig- 



ment from a tube. Allow the primer 
to dry overnight* and then proceed 
with the finish painting. 

You will need an assortment of 
artist's brushes and small quanti- 
ties of various latex paints for paint- 
ing the banks. 

Use the color photographs on page 

JPfrtii-se turn to gage r5?j 
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150 POPULAR MECHANICS 



WORTH WRITING FOR 



LOOKING FOR IDEAS ON TOOLS, BU4L0ENG, ENERGY, CAR CARE, SPRING 
PL ANTING, ETC * CHECK THESE LISTINGS THEN USE THE COUPON BELOW. 



360 Youi Plac# In ihe Sun 

Tlit 1 Brack fr Sun LivingREWjm is j pre-cut. [las-Khc wjLr rnqm HihhlWi'' 
ifn?cnli(iuh-r Fylk deiaift-d color Iwwhurc describes bow ji brin^ >our 
hmne to life ami helps make you t hen*e energy efflciesLl, Free. 

361 Backyard Reined! 

The LaMurnU Jledwurjd Association utters a new, A-page culor lwjukk't, 
featuring ifHH.l4itiil.ar idea-start ing hot Eub iurrtFimdj. pod -side decks duicf 
spot slirllen. Dnign and planning tips l-jii help pun build a hixurt rid- 
wood ret wl in your awn Iwrkyarid. 50*. 

362 Classic Heating With Coal 

Ctui and wuod burning rtsjves ore prcnenled in drtjgniT ^fitting* Mi- this 
full -color brochure. Featured are fl complete line uf imported ' Classic 
Sunliics, ] ] 1 1 1 :n a hoiikk't on [he "Story uf Coal. ~ Fmin Classic Slo\i‘ 
Works F rw- 

363 Put a New Wood Face On 

Here's * new \$&\ cahdog faitfiinilK ± brthwt choice <if ifUffn. lllbv^. 
pre^oiued veneer faces and supplies Tor ihe teueer endter. Also includes 
emlxjswd wtxid moldings, ehiurcane and h*rdwLH)d lumEwr Fmm Bob 
Morgan Woodworking SupplLev 25* 

364 Power From the Wind 

Want todiicuver cncntj independence Jiid JcJrn huw I u grneralr your 
invn powerV ElluUrjlrd brochure from Thermo* describes tliuir HfIIiii 
ftotor KM wlndpowe r diverter- Used tu charge l£-vok lotteries, fur 
etufr^iDL'y priw-er, light uud water pmu|», Free. 



365 Get Your Body lit Shape 

SAVISS uUcis MilulKiEiS tu vuur bod) repair need* with this easy to fultuw 
stcp-hy-ilcp body mpiii mamul. Includes photus and iiistnictinns For th r 
repair of minor Ixxly dmw ■ ■ rusl-ouH. scratches arid dents . . as well 
us fibtTglais bxly repatr Fniin Gu-J^ Industries. Only 5tftf 

365 Looking for th* Novel 

Johnson Smith offer* their new ittS] catalog uf L,tfOQ novelties hobbies 
gadget! mi d more iiinvp.u-ked with tilings vou never knew existed 
iftf 

367 Spring tn Bloom 

The 19M Spring Planting edition inim Dutch Cardens feat n res more than 
UK) fu II- page color photographs of flower bulbs from lidl-nid Kaehhdh 
if guaranteed lu bloom dint satisfy Free. 

360 Gone Flutin' 

[Laving Eh l cti in business since IfiLtfj, Shakespeare ha.% a real fishing slors 
to ted. Their 1961 fill Mine cuubg is p« ( W wiih rods. ieeJj L line a^<\ 
clc tint culliuards Over 1CM) new pruuuets You gel tills and a tdorfid 
jjcLct patch fur only Si.-IK) 



369 People Who Uve In Greenhouse* 

Lord, ft Buruhiuu offers id new- 12olh AnnE^r^o information jKickiigc 
all dlKiut greenhouse*. brchadc\ a full-ccilor ^4-p»ge gn-t-nhinisc- dream 
book, a greenhouse rqtdprncul mid accessory brochure 4ind “Greenhouse 
Living"', a ^ot-faI publication with a section on suUr energy. All for tm.lv 

12-rtJ 
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370 Juil Tool Much! 

U'ytsu're limking Fut a multi-system WDodwxnrking Cool, the Master S ht ip 

Mulli'Tool may be it, Combine!! five bask luds in one; talfle 5*w. blhe h 
vertical drill pre^, htintunlul drill imd dsvr sender. Free illustrated ln)ok- 
Icl 



371 For Travel Adventure A Leisure Living 

Yellowstone h*s been building family tamping vehicles since LSH5. Four 
full -color hrochur-es illustrate their models fur travel, camping. vAcdlctii] 
Jiid residenlial style living. Free. 

372 Jam Don't Shake Ulw Thiaf 

AcctirdEng to Hdnkc Shake, their reside [Ural, ulurcumirci corrugated shin- 
l^les don't ml, hum, warp, split or crude fLther. You'll learn this and more 
iiboutlheir Shake shingles from their JOp3ge queslkw and answer W>k- 
L E. Comes with do-it-ynorscll iii^lniCtiOuS. Free. 



373 Having a Meat Wav* 

Thenni-Hay would like you u> know how their r^diuit ceiling purreE con- 
serves energy and reduces heating exists. Infumiativf brochure describes 
how easy to Install system works io combine ndlaol healing with thermal 
4orag£ lo prodLhce a suphixlicated electrical heating systrm fur home und 
(ffice. Free. 



374 A ClauLc Car Appwanca 

Clusstc Chemical otters aliandy Car Care Guide- cxpLuriing the why'^ and 
LjgwA of main taining the appesriinc^ of y^nr car Tuples puverrd are 
washing and wuxiug, isphobtery. lenses, windows unit more. Free 

375 Fall Back, Spring Ahead 

The new Spring Hill Nuneries caldlos contains over* W fact-filled, 
E^Ltlifully illua-l rated full -color pagt*s of flowers, slmihv trees and more 
Aim features new indoor plant Miction. Bonus of 5 frtM? lww miniature 
ULidiolus with your first order from I he catalog. Free. 

376 T-H4-B-E-R 

Pioneer Ctudniaw has fieen cutting it for over 4U Veirs 4-cokir bruchure 
f.ffers a ebainww hr every 1 need Lor the homeowner. Farmer nr 

^refesskmid lugger Include* specificaliou^ and dll^chments lor each 

FflLHdti. Freo 

377 Inilde Stofy On IrwulAlkKi 

Here's ma JLfk*ge honfK.*OWnCT > guide to >anng energy Tells how ^nd 
where to insulate lor economy and comfort. Free Irnm Oweihs-Oaming 
Fiberglis 

378 Warn the Cockles of Your Hearth 

C is. II Distributors- would like lo introduce you to the warm world uf 
doves fur your home- linage. Ml-mk>r Imokiet displays their complete 
Hearth Mate line, including fireplace anil free-^lanilirg models. Free 



379 Don't Be a Hack 

Bidkl this power hacksaw frurn this step-by step plan »ud make hai ksHW- 
iag a lot easier and nwre accurate- Few nulls are necessan All steel parts 
^ie considered slock tlems.. hjwci tource Can he aisy V^-lip elechic iliolor 
fur larger). From Popular PUo Library S3. 75 
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OLD-FASHIONED BANKS 

f Gpnftni/ecf from j?age T5Qj 

94 and the artwork as guides for 
drawing in all details. When the 
latex paint has dried thoroughly* 
you should protect the paint with at 
least one coat of satin-finish var- 
nish. Do not apply thick coats of 
paint or varnish* as you might 
impede the banks" action. 

Baboon bank 

The baboon sticks out his tongue 
in “appreciation" when a coin is 
dropped into his hands; the weight 
of the coin on the balanced lever 
causes the action. 

Facial-detail depressions around 



his eyes, nose and mouth are made 
with a half-round carving chisel or a 
Speedball linoleum cutter (available 
at art supply stores). Draw the out- 
line* then make shallow gouges. 

The mechanism is actually quite 
simple. The tongue is made by shap- 
ing a half-round cove in a piece of 
thin dowel using a gouge or chisel. 
Bore a hole near the end to allow 
free movement over a small brad. 

Glue the lever stick into an angled 
slot. 

Next, add two washers' for coun- 
terbalance by boring two small holes 
and inserting and bending over two 
brads, 

A nail (with its point ground off) 
serves as the pivot. Two small wood 



blocks with snug-fitting holes act as 
retainers to keep the parts in Line. 
To install* insert the tongue through 
the mouth hole* then slide the pivot 
nail into place, 

Kfrk's cat 

The cat 1 ? eyes open and its ears 
perk up when you pull open the mon- 
ey drawer. When the drawer is shut, 
the eyes close and the ears droop. 

The facial details are carved in the 
same manner as described for the 
baboon. 

A strip of wood glued to the bot- 
tom front of the money box serves aa 
a drawer stop, preventing damage 
to the mechanism. This atop must be 

■ rPfease Turn Iq pag$ 
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can be one of the meet 
Important decisions you ever make 

Going into business for ypuracT can he the 
nigs! exciting amJ rewarding decision yuu'nu 
likely lo make in your lifetime. 

Owning your own business brings you u 
sense of independence. YouYe ihe boss, set- 
ting your own work hours. Your own effort 
builds l he business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. Thai's why sio many men* 
just like you, are cashing in on the big profit* 
to be made in (his. fins (-growing service field. 

The sharpening business allows you to get 
started wbh only a minimum investment, re- 
quiring little and effort for a successful 
operation. It (els you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you lake in . because there 
are exceptionally high profits wilh no in- 
vestment in merchandise, 

[f you need only 521 X 1 or S 400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollar: can He 
SPENT Fur more of the good things of life. Or 
ihey can be SAVED in a rainy-day fund Ibat 
the family can bank on. 

Mm iharpmtng businesses are 
needed every year 
As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that Ihe equipment be maintained so 
lhat il performs like new. This means more 
companies, contractors, carpenters and 
home owners arc having their old saw blades 
and tools resharpened many limes, where in 
the past, they would have replaced Ehern 
wilh new blades or tools. This s where you 



can step m with ihe much needed service of 
sharpening saws and practically any kind of 
tool. 

SEND FOB FREE FACTS TODAY! 

This FREE 
booklfit Km 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled Hook irtlo mak- 
ing that first important 
step of starting their own 
business. It cun be yours jusi for the asking. 

It rovers ikes? important subject $ . > 

» How much money con you make 
« Age, education nol ■ factor 

* No aehlng i« required — customer bring 
thdr business to you 

m Lawn mowers and chain raws 

* Sharpening buelneae le year-round 

» Sharpening opportunities In email towns 
and large cities 

* A sharpening buainees provides excellent 
retirement Income 

* How Foley helps you Hart 

* No experience needed, any age can 

weewd 

Act today, so you can havo a 
brighter, mere secure tomorrow 

Right now, while ihis is still fresh in your 
mind, fill-in ihe coupon below. We will send 
your FREE copy of “Opportunities in a 
Sharpening Business of Your Own’ 1 . There 
is absolutely no obligation and there are mi 
franchise fees in starting your Foley Sharpen- 
ing Business, 



.Vjirf filitr a knur and vddivTi to? Fwfrjt Mjpiif/urfdrTflf Co. 
iifX* Mil Bwlfting,' $$4fR 



CUP OUT AND MAH WtS COUPON TQDAT - OP CALL TOLL FRE E HWOWWIM. 

(Except in or Ataxkat. 24 HOUR ANSWERING SERVICE. 



Wnai These Foley 
Shop Owners Say: 

Shop will gross >40,000 . - , 
. 1 . likes being independent 

"I Wtsrfkfil tit V [ -trtrtus htrfflt- 
triitJj&b* for years. and fi/wnyx 
Wondered if f onufd moke 
money for some arte vise. why t 
Ctuddn't do it far myself. So 
after my regufur job, f 

opened my fate} sharpening 
shop in the hoiement r. *f my 
hutt? I tmiy imd ti minimum id 
cash to Mart with, bat Foley 
fwaneed the katem r My shop 
will jcro*y over SMlMl thtx 
year, at rd / /rta- the fecHrtg at 
running my awn .shop wiihmd 
OH^werittg it* xanteotlc ft) rr. " 
WIN i am Weacolt 
Willoughby, Ohio 444184 



Husband and 
wife have a 
going spare 
Ume shop 

'I'm n t'tiuxt/ttc- 
rion foreman, 
a ml my Wife is a rntrsci aide, 
(htf Ftdey in nicety 

with our regular jobs, arid we 
earn vitro money. Our ums 
tif tp out fH.Tr 3 , so ttur.% t\ O rent 
fa iff if y hounev}. 

' V m s tilt u hi.- ypung to retire , 
hut when I tfo Hi have u very 
quod business hath up. Foley 
equipment helps ns to dn ^W 
work and brings customers 
Inn i with mote jobi an a reyit 
tor hosts ™e have a hrl rJ/ 
repeat fttr.-rtorvt ihe '•ear 
around , " 

Vklor KuvIrcU 
Sturgis, Michigan 4 S 0 ST 




Glad he 
chose Fotey 
for his saw 
shop 

"7 worked n.\ a 



HI carpenter oh my 
life, hat ii hen a htitk injury 
for red me to quit l decided fa 
into sharpening futt lime. 
Im very proud of my shop nod 
ftltld rn ^ chaicf ii tr% Fairy 
equipment . . it is superb, I 
made o ver $4#.00tt foil year, 
and this rear if wffl go more 
than $ JO, aw." 

Victor Jobnscn 
■Lincoln, Nebraska MSA f 





FREE 

BOOKLET 



sands of good 
people, jusi 
. J u> i comp! c tc t ho coupon . 
mail it lo u> today, 
for ,l brighter, 
tomorrow! 



m Foley Manufacturing Company 
1 5100 Foley Building 
I Minneapolis. Minn. 55410 

I C YES, I would like to receive comptoie details 
I a&oul now f can easily si an a profitable, Foley- 
I equipped sharpening shop fiease tush jne your 
- WEE OookloJ, without any cosl ar oOligation r Thai 

■ ^ive? me fall del# iis on how \ can quickly si art my own 

■ business 

1 NAME 

J ADDRESS 

I CITY 

f 

] STATE ZIP 

1 AREA CODE PHONE NO. 








Saw put ihfl openings tor eyee, nos* and 
mouth, then gouge put depressions using a 
small carving chisel or linoleum cutler. 







Baboon parts, ready ip assemble. P|vpl Is 
finishing nail with ha point ground oft. 




Tongue must be Inserted through the 
mouth hole, while nail Is pushed In pi&ce. 
Wood retainers must be snug rifling. Two 
hands ere actually needed for this step, but 
tor photo clarity, jusl one is shown. 




View of cal bank innards, When drawer 
la dosed, eyes and ears are "down." 



OLIVFASHIONED BANKS 

I'Con^rtueEj from paua ?A3j 





Eyas rise along with Bars whan drawer la 
pulled open. String EE, fastened to drawer 
back, pulls lever to cause reaction. 










— - 



Eye block and ears are connected lo lever 
bar with strings. Coll compression spring 
Is attached to both the lever and peg- 



attached after all other assembly is 
competed. 

Attach the string to the back of 
the drawer, then pass its end 
through the hole in the cat’s body. 

Begin assembly by attaching the 
strings for the ears, eye block and 
drawer to the lever bar. Then secure 
a coil spring to the bar and to a small 
peg. 

Next, set the eye block into its 
channel with the string looped over 
the top center peg. Follow by insert- 
ing the ears over the two outer pegs. 
Test the operation; if it works prop- 
erly* attach the back cover panel 
with four small screws. The back 
panel must have a slight depression 
routed out down the center^ This 
provides clearance for the strings. 

Funny 'face man 

Place a coin on his tongue and 
push back on the Lever: his tongue 

fPtease tern to page [ 55 / 
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Eye block la set Into a channel with (he 
airing looped over ihe top center peg. 




Earn 1ft over pegs. Siring* should be Caul 
enough not to sag when parts are al rest. 





FOR THE MAN 
WHO MAKES 
THINGS 
WORK! 



A MAN’S 
KNIT SHIRT 



FOR THU 

ULTIMATE 

“ACHIEVER.” 



TAILORED BY 

PALM BEACH. . . 

F/WtOUS PRODUCER OF 
MEN'S CLOTHING. 



Four button, short sleeve Leisure-Shin One 
Pocket, Soft, comfortable interlock labrir, , . 

A BLEND OF 50% COTTON FOH COMFORT, 

50% POLYESTER FOR EASY CARF.. WASHAEIP. 
Bcauiifulkt-c rafted. j wrmanctii embroidered 
It* *} wring. 

Available in White, Navy, and Li^ht blue 



STYLE AND QUALITY— 
ONLY SKL9S, INCLUDING 
POSTAGE AND 1 IAN DUNG. 

Perfect tor Gift-Giving. , fjet an 
' ACI NEV ER" know you care 



Allow four weeks for delivery. 
Make check or money order 
jxtynble to 



Popular Mechanics 

boa k« 4. Radio city station. 
New vork. NY 1OJ0L 



min car mech anics )«t 

Box 1014 

HihlkiCiiy Sint Ion 
New York. NA 10)01 

r k-iiilemen Please Henri me 

si mis for w I rich l a ' t .■ ei ii "Jaarx I 

* 

Ni*mr’ 

Siret-i 



i JIvNtirfr 






I >M At 3 ItfAlil” S3 HUTS | 
iriehidinR 
and handling. 



AVAILABLE SIZLS 


S M 

14-14** 13-1 3 a * 


L 

]ty Ifi'/i 


XL 

17 


Culur 


lift IV 
Many 


Whin 

Sim 


WJ HTh 






NAVY 






UtfclfT ML-I 1 




1 



OLD-FASHIONED BANKS 

{ContfrtjfxJ irum gap e F:yy 



j 

“ / 

block p the main block and the second Then insert small nails and bend the 
spacer block. When the main , blQck^jrgigeJiji^ ends over slightly with a 
and spacers are in place* bore^a ' " ” 

small hole through each spacer. 



pair oi needle-nose pliers, nnally, 
attach the back. fH 



moves in, swallowing the coin p and 
his eyes pop way out. 

Make up the components! then 
bore the required holes in all the 
parts. Glue the lever into the main 
dowel and insert the main dowel 
through the holes in the body sidea. 
Then insert the tongue unit into the 
center hole of the dowel. Also, press 
two pieces of L /i*-in. round stock into 
the holes near the side panels as 
retainers. 

Remember, you don't glue them in 
permanently until after the unit is 
tested. 

Drop the coil spring over the peg, 
then drop in the eye block. The main 
block, which pushes the eyes, is acti- 
vated by the thrust of the back edge 
of the tongue. This is assembled 
within the box. 

Insert the dowel through one wall- 
of the box. then insert a spacer 




Retainer pegs are pushed into holes wHh a 
screwdriver blade. Use glue sparingly. 




The pivot dowel Is pushed through the 
■pacers, as well as through the main block, 

1 56 POPULAR MEG HANlCS 




Funny-face working pane. Clamp body 
aides together and bore holes through 
before assembly lor proper alignment. 




The eye block elides; on a dowel peg 3 ; the 
spring la espanaloe-typteK which keeps 
eyes in recessed portion until activated. 




Spacers and dowel are retained with two 
nells, Holes for this are bored in place. 



MATERIALS UST— FUNKY'FACE MAN 


MV 


Mo 


flto mW sJppcf Jinop 


A 


1 


ta m e m ir pno fhonq 


& 


1 


ta * 3 T A - eta' (MW (tm*) 


c 


2 


’A a 2'A x flta' pum (tidat 


D 


2 


ta M aft* * 2ta- f»lM CtapftOWi} 
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■A« ' if Tunis panto 


F 


\ 


A m 1 A * 1W pin* ilnngytij 


G 


\ 


ta M 1 :t 1 ta pro LtpaoM, oyaj 


H 

l 


1 

1 


tan i A SA" pm [tom) 
ta K ta * J' pn -|tVfcTM3T#| 


J 


2 


A * A * ta' pnp £t p*MC tW) 


K 


J 


ta- JMI- * IV dowm 1.7.1 
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1 


< 5- OMl Wdi) 


M 


1 


Vin'-dia. * 3 A" dOwii (dtwl. hunlA) 


N 


1 


W-Sx x 2taT rJcrwfcl ICkrwid. tongue) 


O 


1 


ta'-dlL X i A' ck>**i 


P 


1 


A r -j* k 4" dowel IvhO 


0 


2 


x % a doMti idowtl, wo] 


R 


2 


W -d** x ta. k Ami (tfawl, pivpl Btnpp 


S 


f 


?! ta" sporiji 


T 


1 


twei, x rt»M« r-de. ho* 



KU*c,; No fl « ta* iti ctw (4p. 1" I nd [ft, tar bna u 
n iid oJ, wtas pu*; tnunt ccUhe bs dwnd 



MATERIALS LIST— KIRK'S CAT 



MV 


So. 


Slu and dwripUtti (map 


A 


1 


ta * a u x r cmim rt«p 


0 


2 


ta * ta M 1 ta' piflfl flwrf pawp 


C 


2 


ta x x &- jmh [eldol 


0 


1 


ta w 3ta n S' £*04 flopl 


E 




A ^ S k pin* foN frond 


F 


1 


A « 4ta » iota" p*n* 


G 


i 


A X Ita * r m [lafp 


H 


2 


A ^ 1A ■ 


1 


1 


A ■ ta ^ 4 ta' tmo 1 tOKml 


J 


1 


A X ta X 33V -Ptflfl 


K 


2 


A « V- >. 2ta- cme lettia rfrtairw, sida> 


L 


1 


Z^b' cnw 1 5li3* roLBiner. 






botkMiO 


H 


2 


A x i x i- (Hrw c rev icotp 


N 


2 


A x ^ 2ta’ |lomat»w) 


O 


1 


A X 4ta* WKN >■ 4ta' NgPi pin* 






Hoot 


F 


2 


A JT M 4W pins JdrawM 


Q 


1 


A « 3W’ w rta x 3'tai b high ph» 






OuAP 


n 


I 


A x 5ta x pno (ewMMf txtftmnj 


s 


1 


An | ? 1' pn* <dr*WM putl 


T 


1 


A ■ ta x JW pum l&amm mp) 


U 


1 


ta “ *ta “ 3^ p*pw«sd (*re btockp 


V 


1 


te x i* x t ta' pf^MWd (SfO HKk 






apflcwl 


w 


1 


ta'-Oo x taT < AnvM. iKfldo ^ 






ItttnoEE) 


X 


2 


a ta' <asw», Mr 


V 


1 


ta'-M - ta' idcMi, toi iWa wnrp. 






HH) 


z 


2 


ta'-dtf. m ta' (OowM, ever plwcH and spring 






port) 


M 


1 


■Vifl'-Afl 1 ta F spnnfl lcontr#rt*d engthl 


gs 


t 


V Mfiw n*1 «4 10 ta" tor ffxrtg pop 


cc 


4 


W brodfl. cm H ta"6&f flrtftg pUia 


po 






E£ 




flung from ODuJ 


ff 




Uring Horn J Id CKj 


5G 




string irom K Id H 


HH 




string Cnern J to U 


HIM.: V>’tnd*. 4d frying «il, r W - Na. S lh AM (4% 


mm. 






MATERIALS UST- BABOON BANK 


Mr 


NO. 


Sb* mu dooprlptwn |mh] 


A 


1 


A x fl ■ 0- panu (rnjrt) 


n 


2 


A X Jta X PWM <*4*p 


c 


2 


ta * *ta a pft* (lop. DOmHi 


o 


1 


A j- 2 -A * 5ta’ &n* IhMi! 


E 


2 


A x ita x ita" pin*;nand.si 


F 


1 


A w ta x •I'tewer) 


G 


T 


Hx iix IV pm* fWOdQO) 


N 


t 


^ ^ *ta - 5ta- PHD |t«aoj 


P 


2 


Av tax piywooO jvflcir) 


J 


1 


Ae w ta x 1% pin r«,in Hn^M|> 


K 


1 


Vt4'-dn x r llonguoi 

itar-tfi* nt vhmviok s 1 ^ hMCwm) 


L 


1 


HI Mr.: 


mttf. W. W Mb u mqufed. 104 fr. 


ssMng ruLPhlfK^ toscriwaW, wftfli glue. p*rr( mton 



H AifllKl 





PUBLIC NOTICE! 



BkIuH M ari Of (to hig*Tl II- B. mpd eh4*p 
li^i|id*lQ*a pi cfmiumar ^raduHl, mnulKlwm 
flltiFi comb Id ui wiltl VKUS ClHKHJt btlfllini on 
■upplut hwwttfftofc W| bhiduwHnHitDRH Md 
■+JI Ip tha pubic Ml BELOW d#|J*r coill 
Thorv *14 nww f*i»m Kuhy minuficiwiFi Und il 
UK «HW to (Iquidato topiary- perfect metichito 
dko il -BitrifiCt'* p«CH- F» unpiJi: 
Oveipradve*^ l»ftTf«ii fl B modi la . dfcKOft- 
I inur'd Ietpoi . . pli«il doting* iiciiiiwoompfl 
tide* rating production co*1* financial ptob- 

lami . . o rder cart** ISfioni, «to-. fEC 
IV yuy kww ol iny company tbal hu rurp Njb IftrtK- 
!□ mi thav mua C liquidate toe imriwllsl* c*ih, c*ll 
ui Ten -Fm: flOO- 328-6002 Only ppndmrta Ifl pW- 
flrel PfiaFaUng CDFidrfhon will tw OOmdered 



MP.TMW HEW! FUCTORY PHWCT! 



22,000 lbs. Ram Force! 



* SIMPLE TWO-LEVER 
■ HAND OPERATION! 

f SmMlh hydraulic action 
(r«m 4 ndDM$lv ittukHplies 
hand Ml tort Jnio 22,0(10 
lbs of spiminy force! 



•Needs no engine/ No electricity! 
Simple hand-pumping operation! 
•Portable . . . take anywhere! 
•Splits toughest togs up to 
18W f long , in less S3 - 

than 30 seconds! « 



Slmng 

(pimt 



Stool i uppc-rti 
anglsd 1 culwnrd 
tor iiTn 

ttsbihiy 



INSTALL WHEELS 

End rra»T*" bin firie- cl riled 

rvihicF. Ml Y<ru r:*71 ll'rl-l jll H-i| 
■ Jilirntf pPril pilfl Of Vrhf Jll-E 

lisr BA 1 .Y JKirn-atalll^ | Au*ll 
Lihlr (ram hardware Elopr i 



POU 5 MEO T 1 AMI H E (up#r 
uncolh (or t*ct upapalvpo 



T pugk. iuua*d 
qonilnictiofi 



F / JJtremg, 

| ituedy 

F [ iMOill ftydfioHC tpriugj 

Ax\m I _ pti mping action 

holoi I r 

tor wtofll Jf 4^ Think, strong 

fctl (buy il '' Xt 1 / 4 " n ** [ ft *™ 

hAFdmn itarv). X j! 

Works list and simple! Priced tew! 

Haie i tfie perfect log splitter for ItemMwnm too 
don't Care TO spend b% money on bulky, dujmy yas 
operated rfgi, Thi* portable model works quickly, ef- 
ficiently on simple HAND POW£BI 



w« checked the titelo^s of 3 of the 
bluest mail order firms in the U S 
The eh*#ptiii hydroulk I on splits 
they jhowfwith rmtoofl Ijirmoifi tpllff- 
i irihj fence lhan OURS] if i gw spot- 
ted model from Ward's Farm & Gar- 
den CBlabg, priced il .... 



Qe t tto wrru fore#, tlvd hundreds of 
dollars, with Our powerful machine! 



AT BELOW DEALER COST! 
TWO SPEED, HYDRAULIC 












Hydraulic action tremendously multiplies your hend- 
pumping power into 22.QOQ lbs .of ram force! Even 
toughest fi replace legs can't resist the overwhelming 
splilllog force Ol fhlt much power! 

You don’t need a muictobound wrvsller to Operate il. 
No. firl The action is smooth and powerful. Even a 
young teenager can spld logs with U- Hand -pumping 
of long-ection lever forcra the log ageiosi the ijdgn of 
the sl-eed maul. A Httle mare pumping with lb# short 
action lever and the maul splits the log in two, in about 
30 seconds O f 14*1 Simple M that I 

This is a rough m-g-pnid unill Solidly bud I with Ud" 
(hick fieel IrAin-ewcrk: and strong I- beam construe - 
linn Now you can gel it at our low liquJdah^n price I 




OUT TMEV GO AT ONLY: 



TWC* 1 *' 5TEELI Flinit 
’rtj-ki nt ih.r*. iNpnrhf], 1 ■ M L 
BUMF flJ t* tor FV9D«f BBrv|iT» 
■Fid tHtir^T dwibilltr 



HYDRAULIC RE LEASE I Jum| 

fi«wi Kanrtlii Jiflrf !i-|-iW*i.l.n- i-?#.. 

yw can place im 
ib*t \tK} in DCibi J&n 





Credit cud 
customers c*D 
phone ordera. 

Toll-Free: 600-326-5082 

If busy signal, nr after business hours, 
or if in. Mb- mvta, call 000-220-3)606 
24 hours a day, 7 days a week 



C.O.M.B. Co. 



fc.O.M.B. Co. / Authorized Liquidators Dept. b » 7 -iho 

• 32&S Minnehaha Avenue 5.. Minneapolis. Minn 55406 

J Sand re«„,„.. J , Log S(Hrrt**tl | at the IhquWftion price of only 1 1 63.00 n»ch . I wilt pay ifUppMig 
durp (o lha drlvvr i qwrt drihMy. ( AI&W up S 0 6 week* tor d#6¥Wy ■ Add in tnftt 2 week i if 
I paid by perioml check- 1 - Surry, no C.O.O □ntan. 

| □ My ch sc* or tooney order Is encioied 

□ A-DDCILi HE Hi* tNpkOH _ 

It 



Charya tor □ ttulirdlirni 

P Ajpcouit No 

FIE AS f hRINI CLFARLV 
NjWto 

Address 



ONE OF THL NATION S LARGEST AUTHORED MAIL 
OR OF R LIQUIDATORS Of C ONSUMER PRODUCTS 
325E MINNEHAHA MINNEAPOLIS. MN S540& 



It Ci*_ 

Slai*_ 



-£lF_ 



U Oyml Ho4.lv Cuvtomar If truck «nton dp not normally daWH ip your hMVto. jncrluiW a noli with ihi* J 
atOmt, inline nilfiM ol «mn live, fitond, truck tentdfvl w«Hn wi an ihip 












A Conti ailing Tidy Car Success Story, . . 

4 When I was 19, Tidy Car 
gave me my dream , . . 
a brand new Corvette/ 

Tf mflthy Seward 
Michigan 



HYDRAULIC JACK REPAIRS 



Earn Wkllf T«y Uam In Vai/J IpaPf Tim* 

friinro jh| q.iiMif-J w+7*,jmr.% wi-rir-T P|0*¥ n 
IfKVtrjl w h^didulic wkL b.K‘i ^WJ.in l, for |«4<tQW 
M'lM Wi Ihdw yiu NOY1 - m lAamid r:i Eirtgp l.j 

Hi? C-p^'4 !n Lli” * ia£iiid>tE M-M'J pSfl'l *#r1 
wn on mb iKtL 

WiM In 1*ldpr Nr r,M I jmj fi« pile. 



A SFtfd^lOC 
Palm php design 4 
v. Thirnb 



u w. tfufhd cantwi iwiiciu bH- 
14 1 cad for 4 wwY flush send- 
ing, HIM OPM, 1®% Ball 
Bering. WMT Qrhk US V. 
Dlrecl Jfl Md design 

p«d size 4 W* x AW Aim ta oo 
hr thap#lnq. Beg. W 
aiaudj-sr ........ tai™ 



SILYO (BRAND NAMIJ TOOL 
THOll&AHD-l of exciting 

: Sianla^, Wan, Sceedy S&rsytrt, 
wtIL Drsmelr tall, tficimlsen. 
F*lifc HeJJrt, WlllUtf, Plumb, 
BUgld, Crescent. Visa-Crip, Audel 
was, Channel. JtJCt, Gantri! 
miny Hal I cm a liy Advertised 
jgp^lits. W# *hfp CfrMt 14 
Is beef. Send llJH for Dl 
CATALOG I Oder. 



SILVO HARDWARE CO. 

tws hi ni l* «, n*t him mi., r. ire 



CA'ila a! alion^v ^n-psiapDfl i 
wertisir^. lasdi. ecmeis GSl 

sympairiy 

prjvm CArdS. I?gs riC 5a*4 money 

Own * Prlfillnfl flu slna is. 

We SUppljr -ffirec? Ii a™ 

tic\&y f*t r inMr U fJJf»rr& Atoo 
mieikI p*-irv«ii} like engraving 

rwyiu? sh-jp Ada- In *icotmj 
S*ne vxcii-aiw 

. tl-* 1 
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In am Iasi t * pari frtrni Tim Sflward. be 
lhatflt Ifl year* ofdga tie bad hi? own Tfclv 
Car bu&liiu_Y!i P lour ^employees; and agoa I Eo 
make a million before he was 25. 

Now. wilh a dozen employees, new 
office* rind an impressive lari]SEy. 

flu's ultuudy making tnany uE hfc dreams 
come I rue. Yes, one dream Is to make a 
mi 3 linn before he's 25. but Another dream 
wap to own a brand new Corvette,. 

One down. One to go, 

When Tidy Car Inc;, announced a new 
Curvcllu would bo the gravid price in a 
Dee fer incen 1 J Ye program .Tim. determ s n ed 
to win it, buughl b one-way airplane 
ticket to l he awaids pxesentatioit at the 
I n i n rn rst i.n ned Tidy Cu* Convey I fop ■ Hr 
drove home a now Corvette. 

That's ihe kind of positive thinking 
that's continuing Eo make Tim and many 
Tidy Car Dialer? libs him successful Tim, 
gives as many .is 250 cars, trucks, vans and 
recrealiovuil vehicles Tidy Car's Tbugti 'M 
Tidy® Tn>al inciilji each month. 

He started for Jess than $1509. 

■^No^v | invest mure rh*n that in iuiverlising 
each monlh. The potential ot Eh is busi- 
ness i & unlimited." says Tim. "People am 
hccnmifiB more and moie eware of the 
need to prolect iha surfaces ol nil types ot 
vehicles, There's no doubt thal lhes« 
5 EirviF.*os will bnatn in thu 'flllH. J ' 

Exclusive processes, equipment 
ana a guarantee! 

Two of l he most famous Tidy Cor Tough ’N r 
Tidy TViratmenla Eire Pnsi nrv- A -Shine* nnd 



Uphr?]&iHry’CT«Hrd 3* (for new enr Fabric 
intersonil. Both a re guaranteed in wrjiing, 
with mlnimaf maintenance, for as long 
as The customer owns the car. Plus, Tidy 
Car has oiher restoration and protection 
l real me ills for metal, vinyl, fiberglass 
sod fabric covered su races. 

When you think of ell the hcrata, 
vans, trucks, noE to tiso.it] on ail tin." family 
rjirs i hat need protection From sun. sail, 
pel lu l ion Hnd oxidqilnr: you can hugin 
lo understand why Ticy Car has au 
mnny successful Dealers through out 
\'nrih Amrrii:o- 

Fiud out now ho w you 

can win with Tidy Cor! 

[f you qualify, you cae pie thu hundred a d! 
Tidy Car Dealers enjovirtg high profits and 
low fixed crusla, plus a hun im»*ss ihiay rjn 
be proud of. Send in the coupon today F 



Gary GDnmson r PrTjsIdcnE 
Tidy C^it Inc,* liapt. PMl 
391 B Bmadwaiy 
Ch^Jctowggri.'^Y 143^7 
1 7 10] ESSO 2S26 

□ Tm inlercstcri In T.dy Or! Pl^aae wind 
me your free 20-pnge brochure on bow to 
win with Tidy Car! 

Mama 

Address 



Ediil 



St<lEe 



ROOM TO GROW 

(Cttp,n\x£i frprrt p-ags 99} 

and details on how tho table Roes 
together can be seen in the drawing. 
Again, use plywood to simplify eon- 
atruction. Its A side, of course, 
should be placed to the outside on all 
surfaces. 

The top is also of plywood and its 
edges are thickened using strips of 
1x2 pine furring as shown. If great- 
er table weight and stability are 
desired, reinforce the underside 
with V*dn> plywood strips cut to fit 
between the outer edge of the top 
and the cube base. Either way, fin- 
ish by covering all edges with W-in.- 
tbick pine lattice. 

Finish the table using the same 
procedure as for the hutch. 

To paint the checkerboard design^ 
after sealing, first apply a back- 
ground of white latex paint. When it 
is thoroughly dry, carefully lay out 
the checkerboard pattern using 
chalk or a soft pencil. Then accurate- 
ly apply wide masking tape to the 
top. Press down all tape edges. 

When all tape is in place, check 
your mathematics — ^that is, make 
certain that all the squares are of 
equal size. 

When you are satisfied that they 
are sized right, paint in the blue 
squares. Wait until the paint is abso- 
lutely dry before you remove the 
masking tape. 

Latex paint is okay for the top, as 
long as you protect it with glass. If 
you don't use glass, it's best to apply 
enamel instead, W 
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models by Honda and Suzuki, and 
Suzuki^ little CJS2&D. 

Contrary to what you may believe, 
the primary benefit of a four- valve 
head is not an increase in valve 
area. Total valve area is meaningful 
only when the valves are fully open. 
Instead, as the valves travel from 
fully closed to fully open, it is fuel 
flow that matters— and flow is de- 
termined by valve circumference. A 
four-valve system allows for a much 
longer peri meter, although the lota! 
valve area remains similar to that of 
b two- valve system. 

At the high end of the rpm scale, 
four-valve systems are also superi- 
or, in that two small valves can be 
made lighter than one large one. 
They require lighter valve springs, 
and the net results are Jess recipro- 
cating valve-train inertia, and the 
possibility of a higher redline. 

Finally, a four- valve system al- 
lows the sparkplug to be located 
more centrally in the cylinder. This 
can result in a more even flame 
propagation across the piston crown 
and, consequently, cleaner and 
more complete combustion. 

Liquid cooling 

While the swing to liquid cooling 
has not exactly been a tidal wave, 
the movement has gained momen- 
tum in both exotic factory-team mo- 
tocro&s bikes and in standard-pro- 
duction road machines. Through the 
1980 season, three standard-produc- 
tion, water-cooled road mac I lines 
were available: Kawasaki's KZBJ0D 
six-cylinder and Honda's GL1100 
Gold Wing and 0X600* The first two 
machines are considered state-of- 
the-art tourers, favorites of the 
long-distance sorts who load their 
machines with saddlebags, fairings 
and trunks, carry a passenger and 
pull a tent trailer behind. The Hon- 
da CX600 is an intermedi ate-sized 
package that leans more into the 
sport-bike market. Each machine is 
equipped with a drive shaft. 

The prime benefit of liquid cooling 
to these long-distance machines is 
that their engines can be built to 
closer tolerances than an air-cooled 
one, since they operate within a 
more controlled heat range and un- 
dergo less internal expansion and 
contraction. This contributes to 
longer engine life and longer service 
intervals, The oil-change interval 
for a liquid-cooled CX500 is 7500 
miles; it is 2500 miles for many air- 
cooled bikes. 

Liquid cooling is useful not only 
for prolonging engine life on the big 
cruisers, but also for preserving pre- 
cious horsepower on the pistol-quick 



racing iron. The exotic Japanese for 
mu I a road racers alt Use liquid-cool- 
ing systems, as do the factory 125-cc 
motocrossers. Despite the addition- 
al weight of water pumps, radiator 
and hoses, motocross riders find 
that their machines maintain per- 
formance levels through a 40- 
minute contest, while air-cooled 
bikes wilt, losing power and races* 

Belt drive 

Many early motorcycles used 
automotive- type V-belta to transmit 
the power from their engines to 
their rear wheels* However, chain' 
drive systems soon took over as 
engines gained power and drive 
bolts slipped or broke* 

Belt drive ie now staging a come- 
back, thanks to Gates, a company in 
Denver that has developed the Poly- 
Chain. Currently, PolyChains are 
going around in circles on only the 
8fl-cu.-in. Harley- Davidson Sturgis, 
which uses belts for both primary 
and secondary power transfer, and 
the mid-sized Kawasaki KZ440-D1, 
which u&es a drive belt only from the 
gearbox to the rear wheel. 

PolyGhains arc toothed belts com- 
posed of polyurethane plastic sur- 
rounding tough Kevlar cords. A lay- 
er of polyurethane covers the teeth, 
which are composes of polyurethane 
overlayed with a woven nylon fab- 
ric. A testimony to the belt's 
strength is its narrowness; the 
H-D’a primary unit is just 1.16 
inches in width, and its drive belt is 
1.50 inches. 

Gates claims these belts will last 
26,000 miles, which is significantly 
longer than the lifetime of a roller 
chain. Both the chain and belt, how- 
ever, cost about the same to replace. 
Drive chains require lubrication ev- 
ery' few hundred miles, and an 
adjustment about every 500- Also, 
the newly spray ed-on oil often splat- 
ters the rear of the motorcycle and 
rider when riding. The PolyChain, 
however, requires only a few adjust- 
ments during its life, and it never 
needs lubrication. As an added bo- 
nus* belts, run more quietly t ban 

drive chaina, since they don't In- 
volve metal-tn-metal contact. 

Electronic fuel injection 

Motorcycles, like automobiles, 
have had to meet EPA emissions 
standards. Manufacturers have 
coped by setting carburettor! well to 
the lean side. Unfortunately, many 
street bikes are now cursed with off- 
idle flat spots and with stutters 
when the throttle is abruptly 
opened. Kawasaki chose to deal with 
the problem by equipping one of Its 



KZ10GO models, the Z-l Classic, with 
electronic fuel injection (EFlX 

In a much-simplified explanation, 
EFI consists of a Bendix-de signed 
electronic control module with four 
injector nozzles. An electric fuel 
pump maintains constant pressure 
to the nozzles, which are electroni- 
cally controlled on/off devices. By 
varying their A 'on fP duration any- 
where from 1.5 to 6.0 milliseconds, 
EF1 differentiates engine idle from 
full-bellow drag-strip runs. Precise 
measurement is assured by a combi- 
nation qf the rider's input at the 
throttle, an airflow meter between 
the air filter and a plenum chamber, 
and two temperature probes that 
notify the device of the engine's tem- 
perature, 

Kawasaki did not add EF1 to sig- 
nificantly boost either performance 
or economy. They merely wanted to 
reduce the hesitation and sluggish- 
ness caused by lean carburetion. A 
ride on the X-l Classic confirms that 
not only have they accomplished 
this, but that quarter-mile times for 
the Classic are back to pre-EPA lev- 
els. 

Air suspgnaicm 

If you have viewed a motocross 
race recently > you've probably been 
amazed to see these machines re- 
peatedly jumping off dirt mounds at 
more than 50 mph, flying nearly 106 
feet, through the air horizontally 
while dropping 16 or 12 feet vertical- 
ly, and landing under control, with- 
out crushing their suspensions or 
bucking their riders into the weeds. 
Or perhaps you have observed big 
street machines striding down the 
highways, their front-fork tubes 
sliding effortlessly to absorb pot- 
holes and freeway seams. These 
machines function as comfortably 
and control I ably as they do because 
they are literally riding on air. 

The problem with conventional, 
apr i ng-ty pe, fro n t- fork suspe ns i on 
systems t& that the spring's com- 
pression rate ia linear, A force of. 
say, 4U pounds may compress a fork 
one inch; an 80- pound force will com- 
press it two inches, and so om The 
extra force needed to compress that 
last inch of travel is equal to the 
amount needed to compress the first 
inch. If the suspension tends to use 
its travel too soon, and to bottom too 
easily, the rider may replace his fork 
springs with stiffer ones. This may 
keep the suspension from bottoming 
as easily* but now the rider finds the 
ride to be unduly harsh over small 
bumps. 

Air-assieted suspension is the an- 
swer. Because air is a gas. its vol- 
ume and pressure are directly relat* 
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ed. If you compre&s an airtight con- 
tainer until its volume is halved, its 
pressure will double. On a street 
motorcycle with six inches of travel 
in its air-assisted front suspension, 
60 pounds of force may be requited 
to compress the suspension three 
inches. Rut in halving the volume, 
the air pressure has doubled. The 
next 50 pounds will compress the 
fork only an additional 1.5 inches. 
And that last 1.5 inches will require 
100 more pounds, 

This is progressive springing, and 
the benefit m that the suspension 
will easily absorb small bumps, pro- 
viding a soft, cushiony ride, yet it 
will deal sternly with larger bumps, 
progressively resisting compression 
and premature bottoming. By vary- 
ing the amount of air pressure and 
oil in the fork (thereby changing the 
volume of air spate), it is possible to 
adjust the suspension precisely for a 
soft but very controllable ride. 

Monosnock suspension 

In the highly competitive world of 
motocross racing, new models, with 
long lists of refinements, appear 
each year. Invariably. these 
changes are made in the name of 
more usable power, lighter weight 
or improved suspension. The monen 
shock system is aimed at this last 
item. 

As its name suggests, the mono- 
shock is a suspension system that 
uses one spring/shock absorber unit, 
rather than the usual two, at the 
rear of a motorcycle. Yamaha pio- 
neered the modem system, mount- 
ing the single large suspension unit 
up under the fuel tank where it at- 
taches to the frame backbone at the 
front, and to a triangulated section 
at the rear composed of the swing 
arm and associated bracing, Kawa- 
saki has followed suit with a system 
it calls Uni-Trak. 

The biggest advantage of the 
monoshock system is that the single 
shock body can be made to carry- 
more oil than a twin-shock unit, dis- 
sipating heat more quickly and re- 
sisting the heat-induced viscosity 
loss that causes the suspension to 
M fade T ” A remote reservoir can be 
added to increase oil capacity on 
either system. 

The monoshock also eliminates 
any inconsistencies that develop 
within the action of each shock/ 
spring unit, thereby Causing a lack 
of precision in handling from the 
imbalance. Since it is located within 
the motorcycle's frame, the mono- 
shock is not exposed to damage to 
which external twin shocks are vul- 



nerable. And usually, monos hock 
units are infinitely adjustable for 
both damping characteristics and 
spring preload. 

The Honda NR500 racer 

Honda has long been known as an 
engineering company that is un- 
afraid to place its name on radical 
test equipment. In the 1960s P its 
five- and six-cylinder, four-stroke 
racing machines won many impor- 
tant road races and made the compe- 
tition appear positively Stone Age. 
After a long absence, Honda was 
back in 1980, turning heads and 
whetting appetites with a revolu- 
tionary racing machine designated 
the NR500. 

The KH first appeared late in 
1979, a drastic departure from the 
liquid-cooled Yamaha and Suzuki 
500s with their square- Pour, two- 
stroke engines. The NRSOO’a liquid- 
cooled V4 is a four-stroker with a 
redime in the giddy 2Q,0O0-rpm 
range. It's helped by the machine's 
lack of a flywheel. Highly unusual 
elliptical pistons, which allow more 
room for the eight valves per cylin- 
der. anchor to the crankshaft with 
two connecting rods apiece, Twin 
sparkplugs fire each cylinder, which 
breathes through a two-barrel car- 
buretor 

In its original version, the NR500 
sported a radical front suspension 
that featured an upside-down 
spring/shock unit located ahead of 
the conventional fork tubes. Three 
small* radiators cooled various sec- 
tions of the engine. The frame was of 
monocoque construction, and the 
wheels were an unheard-of 16 
inches. 

With all its exotica churning, the 
NR 600 was expected to be another 
plum on Honda's rich tree. Unfortu- 
nately H the machine was not compet- 
itive. After disappointing appear- 
ances in 1979, the NR500 faced fur- 
ther delays in 1980. Whenever it did 
appear, its times were relatively 
slow and it usually withdrew with 
mechanical problem?. 

Extensive changes are being 
made to the carburetion and lubri- 
cation systems. The three radiators 
are becoming one. The odd-sized 16- 
inch wheels have been replaced with 
more conventional 18s. A frame 
builder has been commissioned to 
supply a standard tube-type frame 
for the bike. 

Whether or not the NR500 ever 
becomes competitive in any form, its 
use as a test bed by Honda will be 
invaluable. After all, it incorporates 
many of the features that have giv- 
en motorcycling the tech no- wallop 
and advantage it enjoys over its 
four-wheeled brethren, IN 



162 POPULAR MECHANICS 




NEW DIGITAL DIALS iCo n ' r ^^0 .'rpm a?; 



elegant, as the concept. A quartz 
crystal generates the needed fre- 
quencies within the tuning circuit. 
The liter-ally rock-steady molecular 
vibration* of quartz are currently 
the must accurate practical timing: 
means available. The tuning error 
in frequency-synthesized tuners is 
always zero. 

You can usually spot a frequency- 
synthesized tuner by what it doesn't 
have. Most of them have no tuning 
knob. Instead, they have a pushbut- 
ton that starts the digital circuits 
scanning up and down the frequen- 
cy scale. When the number of the 
station you want to hear flushes on 
the readouts you just take your lin- 
ger off the button and the station is 
automatically tuned in. Or you can 
use the so-called Auto-Scan mode 
found on moat of these receivers- 
This seeks out the next sufficiently 
strong station on the dial at each 
touch of the button. 

To make this even easier, most fre- 

quency-synthesized tuners offer 
still other options. By storing the 
frequencies of your favorite stations 
in computer-type memories, the fre 
quency synthesizer can be quickly 
switched to any of those stations. A 
touch instantly brings in the station 
you want precisely on frequency. 

Comparison tests 

PM tested five receivers with digi- 
tal frequency readouts representing 
the three different tuning meth- 
ods — conventional servo-lock and 
frequency synthesis. 

To toughen the test, we put all the 
receivers in a basement with only a 
minimal antenna, reducing incom- 
ing signal strength to simulate 
fringe conditions. We also compared 
their abilities to separate a weak H 
distant station from a strong, near- 
by station that happened to be on a 
neighboring chan nek 

We discovered that, in terms of 
performance, the similarities among 
the five models prevailed over their 
differences. All five clearly pulled in 
station* whose signal strength reg- 
istered little more then halfway on 
most of their signal-strength me- 
ters. And they all managed to sepa- 
rate two close-neighboring stations 
on the dial, even though the Ken- 
wood, according to its specs, has loss 
selectivity than the others. 

Since we were interested only in 
spotting possible performance dif- 
ferences of the timer section, we 
checked sound quality with a pair of 
AKG earphones to minimize differ- 
ences stemming from the amplifier 
section. Again, nil five model* were 
similar in tonal quality. 



It thus seems that the three dif- 
ferent tuner types “Conventional* 
servo-lock and frequency synthesiz- 
er— are equally capable of excellent 
results with little to choose among 
them. 

Frankly, this surprised us— but it 
shouldnT have. It 1 * exactly in ac- 
cord with engineering theory: It 
doesn't matter /lew accurate tuning 
is accomplished, as long as it is accu- 
rate. 

Convenience varies 

Yet in terms of operating conve- 
nience. the differences are immense. 
It takes quite a bit of knqb wiggling 
to get a weak station properly 
zeroed in on the conventional tuner 
(Heathkit), and the digital readout 
doesn't help much Even after the 
proper number lights up. you still 
have to rock the knob back and forth 
to get the tuning meter centered. If 
you're careless or in a hurry* you'll 
still get fuzzy reception. 

The seruo-loek on the Kenwood 
definitely makes things easier. Just 
watch the lock indicator light up* 
and you know you're on the beam. 

But the frequency synthesizer 
wins, hands down. One touch and 
there's your station— right on the 
preset, On the Sony and Realistic, 
there is an additional scanning 
mode that automatically samples 
each of the preset stations for a brief 
time (5 second* on the Realistic, 3*5 
seconds on the Sony), so you can 
hear what they broadcast. A single 
touch then stops the scan. 

You just can't heat this for ease 
and convenience. Besides, there's 
something deeply satisfying about 
it. It's the kind of technical finesse 
that makes you feel right at the 
leading edge of audio engineering- 

in addition to their digital dials, 
the five receivers all offer other 
interesting features. A brief sum- 
mary of each follows. 

■ HARMON/KARDON H^K 880* 
$599, This receiver is in line with the 
simple, functional look of the new 
H.'K lines of components. Six memo- 
ry buttons tune in preset AM or FM 
stations without resorting to the 
AM/FM selector switch and it's pos- 
sible to scan. This is not only the 
least cluttered of all five units; it's 
also the least bulky. 

M HEATHKIT AK-1G50> 8780* This 
is both the power hem ho of the lot< at 
1 2a watts per channel, and the most 
massive. It weighi 68 pounds and 
occupies a space some 21Y* inches 
wide. It's available only as a kit. 
with a silver faceplate. An addition- 
al $20 over the list price secures an 
attractive black plate. For another 



$55 you can insert a Dolby FM mod- 
ule board. 

Despite its many features* the 
AR-I650 organizes a lot of controls 
logically. An interesting option: Two 
tape decks can be played simulta- 
neously. This offers entertainment 
possibilities beyond normal amplifi- 
er use. Similarly, just as the two- 
tape potential obviates the need for 
a mixer, the three tone controls 
(bass, mid and treble) go a long way 
toward making an equalizer less 
necessary. This is about a* nice a 
piece of engineering ax you'll find in 
one audio package, and one of the 
most attractive non synthesized 
tuners to boot. 

fl KENWOOD KR-720, $329 Servo- 
lock tuning In this receiver is accom- 
plished with three visual aids. The 
three- LED signal -strength meter 
glows brightest when full reception 
is achieved; a digital readout linked 
to the tuner confirm* the actual AM 
or FM frequency; and a largo, stan- 
dard, dial pointer has a centerline 
and two arrows to show on-station 
tuning or which way adjustment is 
off. The power meter lights up LEDs 
going left and right outward from a 
H '0" center. 

■ REALISTIC ST A -2200. $800, 

Both the cosmetic and functional 
aspects of this receiver are very 
pleasing. One feature permits you to 
sample several seconds of each of 
the six stations in the memory. A 
rear-panel hatch hides a 9-volt bat- 
tery' used to n?iaure the uninterrupt- 
ed working of the digital clock, and 
the safety of the memorized tuner 
settings. 

A small panel on the front slide* 
open to reveal clock setting, memo- 
ry; meter LED off and display dim- 
mer controls, low and normal power- 
meter settings allow output moni- 
toring at moderate and loud levels,' 
Bass and treble controls have vari- 
able turnover points at 150 or 300 Hz 
and 3 or 0 kHz. respectively, to make 
possible minimal or maximal alter- 
ation of mid-range* response h along 
with the top and bottom of the 
sound* 

■ SON Y STR V-45, $420. Among the 

top features here is the nonvolatile 
memory: Set it for whatever AM and 
FM stations you want, yank the 
power cord and — veils! — the memo- 
ries don't evaporate, Sony claims a 
memory life of several years. The 
scanner will settle for several sec- 
onds on each of the eight settings, 
allowing ha rids -off sampling of that 
number of programs when the but- 
ton is touched. Three-position vari- 
able mil Li tig is a nice touch, especial- 
ly for radio stations neither too close 
nor too far to be at one extreme of 
the signal- strength meter. M 
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The 1980 POPULAR MECHANIC 
Index & Covet is a handy two-in- 
one aid that you will use over and 
over again 

It contains a complete index of all 
this year’s articles for quick ref- 
erence to the practical information 
you find each month in POPULAR 
MECHANICS. A treasure-trove of 
money-saving hints and ideas. 

The Index is bound in a handsome 
cover of sturdy, high gloss lacquer- 
board designed to hold twelve issues 
and to withstand years of use 
A full year of valuable information 
and hints neatly enclosed to bright- 
en and tidy up your book shelves. 

The 1980 Index & Cover will be Is- 
sued in early 1981. YOU CAN 
PLACE YOUR ORDER NOW and 
RESERVE YOUR 1980 EDITION! 
We will hold your order and rush the 
1980 Index to you as soon as it is 
published. 

Index & Covers for the years 1971 
through 1979 are available now. 

The POPULAR MECHANICS In- 
dex & Cover can convert an unor- 
ganized collection of magazines into 



a valuable Reference Library Thou- 
sands of entries cross-reference the 
articles that have appeared in PM. 

FIND THE INFORMATION YOU 
NEED WHEN YOU WANT IT in this 
growing information bank. Needed 
information ' jumps out ’ of the back 
issues of PM with the help of the 
Index. 

HUNDREDS OF ARTICLES AT 
YOUR FINGERTIPS: New cures for 
wet basements, 39 ways to prevent 
freeze-up when your furnace quits, 
7 places to find free firewood, 90- 
page Car Repair Manual. 10 home 
shop plans and more. 

Broad category listings help you 
locate articles on boats, solar energy, 
photography, medicine, home re- 
modeling, energy saving and other 
subjects. 

THE ENTIRE PACKAGE - INDEX 
& COVER IS YOURS FOR ONLY 
$3.95 postpaid. 

Order the earlier years and receive 
them immediately. Remember . . . 
WE WILL SEND YOU THE 1980 
AS SOON AS IT BECOMES 
AVAILABLE IN 1981. 
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] □ 1979 □ 1978 □ 1977 □ 1976 □ 1975 □ 1974 Q 1973 

} Q 1972 □ 1971 Index & Cove* as checked. L enelabe S3 95 Iposipaid^for I 

I each orate™ I 
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HINTS 

FROM READERS 



Dowel-holding Jig 




Make a jig for holding dowels 
while Banding, sawing or boring 
holes in them. Fasten four large 
wingnuts to a block of wood with 
screws. Bore holes for the screws 
m a straight line along the center 
of the block* spacing the two cen- 
ter holes 2 In, apart. Attach the 
wingnuts. Position dowel be- 
tween wings. You can make saw 
cuts between the center wing- 
nuts. — Ken Patterson 

Eyelets protect holes 




Reduce wear on holt holes (n 
wooden knock-down furniture by 
gluing metal eyelets in the holes. 
Eyelets are available at leather- 
craft and hobby stores or at shoe- 
repair shops. 

— (Va/tertf. Burton 



Recycling grocery bags 

Paper grocery bags, when wetted 
and wrung dry, make excellent 
heavy-duty shop rags for clean- 
ing spills . — Lane Otinghouee 



Transporting long stock 

When 1 transport long lengths of 
gutter, molding or pipe, I attach a 
roof carrier to my van 1 and strap 
on a section of extension ladder. 
Its rungSp spaced every foot, give 
firm support to the stock. 

— -Steve Meyers 



FREE ELECTRICITY! 

START GENERATING YOUR OWN POWER 
FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR - GET FREE PLANS 




THE AMAZING TC25C PERMANENT 
MAGNET LOTN-RPM K GENERATOR 

SO SENSITIVE mat iE wti like a wtspr wb*n tmnecJH 
to i &ma II dc root or i Turn Th* TC2$G gfligf ator ihllt with 
your firgjer-i and the motor tgtaej. hy like lame vnouftt 
— medh«rdir«l»n r 

SO EFFICIENT Thai it can c^odust A E vefls al undv 400 
rpm 1 

SO POWEflfUl (Fiat ft can del^F over tampered into* 
shon tirajJT!' 

riow such #n unuaua-l Ewnoraiw get Duill T Here a the 

uenr 

Thu TC2SG began e-i one trf many eompcmnfci. gF * if™ 
qut low-cosi wmd ^ene* a-btx - he TC?S Helium Firtur IE 
during the dBvelojxnen! d 1his new rotor thal our 
*nginwj (her® was to inespensiMe. iow rpm 

genr* jjcir ic bo louraj anywfierg mat was sinPable Per 
wmdpwwer converters — or lor that matter, icy 
*j1(r wheel*. pedal sola r pngmei, Tucl powered 

generators. gr a.-™* flitter Sfrallenj-rgy needs 
It *4% lomtln-j at 1h* iurtfl- lo 1 urn to ' imall automata 
alterrutgcs - which nwd MwnJ mwjwna rpm to 
generate the kind waftafie wo gaoled They a-n? large, 
heivr *nd |t»yg^uir*in rflic^ncy kdhng step-up pulley 
Eg uch*vci JHe nKMwry rpm icrganorate power Inxn a 
gPftlll wJMr witf«lgY^indrmll 

Mganwhilt the price Pt Cwl and CiEV luds was |ust slar- 
ting Co tfjfrtscfcei Many eo*fEr MkWiftA prtplf had 
made up l-ftfif nierdi nert 10 Uk« chow price hikes lywsf 
dowfi Mote Jrtd tret f ewoerf* w*r* Thinking, serous^ d 
la bp* rw* aDfe irffrgy KsJrcOS - 5dar 
wind. ws1*r— sirtiefy because iC had begun la make good 
owraomc Must Need-ir* lo produce exactly the right 
prcxiucf Inr the grruAii.n^ boom -p teeme -s-zed alternate 
gnprEf products. Thormaji eoEwoen storied korn 
Pgdonfinlhfl perfect sm*l generator It had la be 
dfexp«gjii*« JtgM »nd operate pHic^nifr e: igw rpm 
[iMhlth ngflhpr ynattgg-rjerilprasufcfWii 
TFie wJs th* TCJ&C p*rm*rtffil. magnet <K 

genaratw w*Kh mvf be deadly the pworasgr jw'vt 
been teoking lor, d 4 ^ It™ \ Ip huild, a smill waler 
wheel or windmill 

Laler, at the Energy l, ihwlylc- &ho*, visil<nwho tf^d btfr 
demohiSMTjqfl genenlw were sgjmjied by 4t«owlm 
Pjr that ssme evtfl ipgktd vhde#n*krh Eg w« iP th*r* * 
i r<L iq iii Mfrifr energy bulft bcu^hk gttteraigrc on in* 
tpol 

Al ftr*1_ ThamaK -Hies oerwfMwI-wefe surprised that so 
many tusEomers were attracted by the gwieralnr aiofle 
and didn’t wani (g txnr IPie wl-cje wniyfinill kit Emeh 
W ithgyf adYflrtiving. inquiries kflpf coming from do-lC 
yeurwfl e«rg> (ftthuimtl frha really w*rrii d tg buda 
1 * W ««v P<>we i ivktflfln, not Th(rm#i r fl: v an^g# 
el.w's 

So hfrre you are - ine ideal small dc generator with 
ptani [\t you n»d IhemJ to buid several ddr*rH%t re 
nrwaplfl iinergy converters. Wow you cao Gian gener 
atihg v*jr pwm <r«t, nalur*l tnffrgp' 

TBUBAS IIBFIPBAtltB 



2641 NOflTH MAIN STREET 
WALNUT CREEK. CALIFORNIA W5W 



SPECIFICATIONS: TC25G GENERATOR 

T*e^ pwrmtmi maarsfi dc generator 
Ten-sJol anmalure wound wdhO A rfim£26 AWG^wrirg 
internal resrST* nee 7 ohmi heavi-du!v tong Pfe bruGhefs 
fefeunte by Iwo \Q 32 41 ih^rt end gf case 

New! Sted Hup werwntafton rt^( now supplied «rlh each 

IHHFIIOT. 

CiVi Ithfllh 4^10 inch (124 rntnl- 

Caw dia rtfffor J-l mcJi (03 rru np 

Shaft d*anwfw 5^16 wch fj^arnmp 

Woifih|4lb il.Bksi 

Ekdnul Pwjiixmttem 

ftllodlgr Mtfttdt willgeneriLefi 12 7*or3?vo<r5 
wm appropria to v^TaBO rflgula tor 




e ib ft h 44 *s * inn n is 

WiHM TWlnIIW Pt j XCM 



FREE PLANS AND USER'S GUIDE 

frder /our TC2^fi now and r«Giw. Itm wfciJfywr'ganF. 
ator, a complete apptcatttns guide' air yen,- need in kr^i- 
abcul w .iing nonage r^u^tors E»ttenea. inv^rn- to 
Vlopup to 1 10 vdtl» »<, a* weft *& Per tvildmg one 
of the foltown^gwnerar prpdoce rj 




WIND POWIff The TC3SG d 
already ^landard &q»u»prr>rnl o 
h Heliui rgigr ktH Tgu can build 
E your man -wm4 ga*eraSgr Ir^m 
■tfS p la ns furnished tP^anPl} 
idS WATER POWER II water power a 
nj aMailable j*u can buAd yOvt ftru 
g M small nyd roeiectr k: ite neri i mg -si a 
than |PVan P6) 

E PEDAL POWER l an uU 

bicyde to general* p ow*r- c^gp? 
YOur letevifcon set! (PlajiPi |j 



SPECIAL OFFER 

VES send nn, TCSIbS- Bsneii [Cri and plAni n™ 

iw onPy ItQ each (two Igr iLJOj, rHus $4 each hr 
■shipping and kandkng m CONTIWENTAl USA Cal*- 
Igrmi rtvdenlt add b*t lax 

□ My money- order or ctvck is ercJfBeti 
AA| tl we at Pre* gUnc a. (-Cheek orwp 

□ 1*1 Wind C Pfi Water □ P 1 1 Pedal 

NAME 

phone 

. 

qrrr 

STATE J1P 

THERMAL CORPORATION 
26*1 NORTH MAIN STREET. DEPT PM j 
WALNUT CREEK. CALIFORNIA WW 



INSTANT ORDER DESK 
(Credit card customer*, any) 

CIU TOUT ICE IDO HJ IC 1 7, AM f 01 UlEUlOl III. 
(in Calitorma call 800 772 5WS — E*l 211) 
i r> Canada tall e 1 3^32-0134 
■OIT; Our Urdu W CUM* IMifl aftlriCL 



SdtlllKtwn iuar#rrtwd ii y«r m I-Hjl ccxTiplE-ieiy 



$*ti$Pied wilh jtoeff TC25C gefierator return ii to 

MTlhon ten rnn « r«ripE lor 1 grernpt j 



thermal wrih«n ten my% 
^e*und 



ter 



JANUARY I9G1 




Don't lot o dull chain slow up your cutting 
project 

Peach toMhe Dtemel Chainsaver and save 
in© doy 

In minutes, the new Dremel Chain saver re- 
stores your chainsaw to its origlnaj sharpness. 

No more hand fi ling. 25.000 rpm motor does 

the job quickly and easily 

A buiJf-in guide shows at what angle to 
hold the tool to get a sharp cutting edge 
every time on most chain sizes. 

C ha insaver Another work-saving tool 
W,. from Drem e I. Ava liable wherever fine 

tools are sold 

■^DREMEL, Division of Emerson Elec Co 
Bt, Racine. Wisconsin 53406 




THE NEW 
Re mo to start* 
Remote Control Engine Starter 
WITH OR WITHOUT BUILT IN 
BURGLAR ALARM SYSTEM 

Wiafc h iULHOrcCTAjrr. fj-e >.r.e tf Lh# rm*t rt- 

fibiri #lrf-UTitilt brdHj-uhiKTiLJ iVhlJsbk LUd*y Ttw ILEiMO 
llltfl ABIT ik ri ill m*ru ujCiUrf iUiirunL. caf.rit matlii: i 

ilnh hh ! ha! wilLltarh nil yiu± :mr ur Lrutl rngltH .t |JM 
Esechlne' ■ Jimm*. np uuJ j_r Lcei^iLluiiLrig itTUO Ouffl tsv >lii 

Larte up to ICQ bat I: W-.II bImi dfiw e- wttidaKu^ duf I tit 

mrnHh * .fit- ifeid iriAll. chullEMU- 

rorrAFT will aufcimal l£mJI T rmaHarf tha r uiLit Pf* 10 

wfaiT«b«wl. tMlj «Aer jw'^f *aiWjOiF lamina aitEuar Jr 
tfti wer u Dperwd. w ibr feet brake applied. Ihr SJ-MOTCi- 
START *UI Lam off cte enfiiw i nd jn^pnl: tfcw *rfcirl# IVwa 

tout* JlM-ah JL**y 

KaSv Til ISUTaU. AlJTtiiUiYTC TfiUlJMiti^SlOrfS- ONLY 
DiTEKJDULTURY -SALE MUCi£«E*flJ 

m wr a warm cam rm. ady m on ntts polo vixren 

CARR ELECTRONICS 

Min t IMiaocft ftt. Tittord, P*- 1 1MS 

JtUftlMRKM >AH 

wjcd lubto eouenrorr hw-hh. r.M 

3MWTWA¥I RECKVEH5 TuhTN'I P:»4 

BUIMESfi IUUHD F Pi l:9fHI 

TB-tmONtiH A ACCTft, UL l »4 

215-723-1200 215-645-2600 

KUfDf V CH RADIO * AUTOMOTIVE BTEHED 



gnvTtflirnuuM 




Fabulous Folboting NOW 



A. V .1 >m r 1 1 .. 1 1 Hi 1 OC? ■: AT Li* S- Lfc.i.nu. 

■ ilikh I+I-Oip tall A- y.in "-.l&F 

* i -r. ■ * brh L nl * v1&4' i 1 ■■■.jl ■■■'*■! , f ihf; - 

fJK-LUA'VE 10 ■«>-> * knf'ril J 

■ v^* r ' ijh ■■ 

i. ■; - i i l-i Of ■ ■ 

-■■ pm«^ p- jjip piJsai 

■ 

■ ■ 

J^B 

■ . ■ ■ h JR 

■ ^ tit 



Super Croft at 

aia s AvtHos 

Eilr J 

Kltl f^Cim »1ta JH 
ar c,af I op A' 

FfttTOSY 
OUlLt ^ . 

J 

FOLOINiG Ajr/ 
irnm 5 * 3 ? ^ ^ r: M 

ideal mHfm 

SjiI Fifl j 9 * 

*jtf jpi: jf 



K Act nan Color C al alog 
^ fjicti * Figure 

Fdi- tvW irtC $1 
P ir*i Class Postage 

coupon or address 



ta: FOlBOTCOtP FM- 101 
ChoM*il4n r y C 144D5 



/Adrfftn 

€:«*_ 

r.pr v 



Sln'l 



JUST OUT! 
A Treasury 
Of 

Fine Tools 

>84 Colorful Pages 



lechtunc^ 

L |h* WjT'tlCpWP'h 

1981 

Fine 



Calaloe, 



IfiaJde are rtilseli *rfl gauges from 
Gtrmtny: migmfteonl brHi-b*ch«d uw« 
from Eogianif; mn irigefttoui aiw-riip Irom 
Japan , a new concepl In ifHIJ b4li Irom 
Amina arwi m line MleelJon ot ganulne 
Afkanw tlotittt . , . lo n*m* Jutl * ft* of 
over 400 special looti Imm irpund Ihi 
wo rid 

SO. whsther you're a serlou s wood 
worker or a do-H yguz selfH, I he L uchtuno 
evtilog h« iho tools lo Kelp you to g#l 
beltir mullt. Stfid lOf your copy todayl 

□ EnclOSOd li Si DO Please send me your 
1901 GalaJoy or Fine Tools PLUS fill 
CBlaJogs n<rwi lool bulletins FOR 

THE NOT TWO YEARS t 

N^me 

Addfei* 




.Zip 



LEICHTUNG, INC. 

’THE Worhbench People' 

- J 4W Cammpn Pky. *161 PH 



Ckvriirrd. OH 4412$ 



168 POPULAR MECHANICS 






10 YEAR CL ARAM EE 
AIR FORC E STY I E 
FLIGHT GLASSES 



SPECIAL 

* 3.88 



PROBLEM! 

Have you been priced out 
of today's housing market? 

Mites Homes could be the answer! 



Si*- kite hJfef <*rr ikM lii I'tci.Li *1 livm jlui i hat mink 

pika U-J VO t HUKIV Ub> TV* lin< ■ . rttfN 

('avH- L’.^uii If. i lLu: u.< nthm wUm* liv pp i , «. Zi i Hud 

r teilarci ihMJr rmp*.n mra-jqi puffed |L>M k Lr-Jtlbt 
ler pnli^r f4re WftJflf NKUM ItJIMH EF flftl ih I S IS 

4 H i kA Sli M| HEI I. HZ FI. ACE AT All LtURCV.. 

|<rW • ■ h'l-^r flinWi. 1‘ lnlr 1- I ht 42* tariluw Situ | 

>d|i j.J ^.il- IfAXuCnfrJ urn U* itImpiI ir lUJvyi 4 1 H I j t II 
1UDA1 : L'rtfcd IWuLi Cd :kpi h | iJtw *.1. i Wrttrre 

I'hmiM ll hfto;i» fa>SL.V : Iw si 



AMAZING ELECTRONIC 
Ns PRODUCTS 



If you have the ambition and 
desire to build your own 
home, then the Mites Plan 
could be for you. THE MILES 
HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more impor- 
tant than ready cash — start 
now to build the home of 
your dreams... the Miles 
Way. 



INFORMATION iwfcmited 



• 24 months to build. 

• There is a representative 
near you. Phone: {61 Z) 
588-9700. 



DISCOUNT ni to [ 



it fcpSl irf LEVEL i I 4?J M 
24 NftMi iaje uvEl li £ TO DO 

rC. lOQJ b±K I DEIVF UtA 00 

i -eoo-iu i 0640 iott *mi 

MICRO MdkMldUWIT IVflUU, ttX 

LhjiwnPrkVFi PI iJMl ShdpfiiAg ChiIip 
: i S C if-i-nnijl A-ri , S W 

COu-O GPdi-C .41 J 1 J 3 U 

l*TJ| STL ri 3D o* Fhufl4 Wo 



lift la 
Dluounl 
cm TRii-H"i 



Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own 
home. Send coupon today to 
see how Miles can help you. 



PROJECTION TV 

wfl • ~ %} ►rm ^Kiorp- d«neci Jii. qldbt eraes e:c 

Win iHirou^ Aug ttltr Cfl Pnpula; Mr 
ctomcs uys Belior 'Ivan anting seen 
cnnirnfmiiiy Sn^-Tis md Uns- gi^ni 
icretp lurdWi-'e Iram snfy 

COMPLEIt TELE VUE □PtlCS, Dipt- ITB. IS QmjHIIILJL. 
iNsm«TiDV; SpMg y*i5t. my inn 

43 . n miskusi 



• Liberal credit - Low mon- 
thly payments while 
building. 

• Foundation assistance. 



Ht#! /Now...the 

^jGarden Way 
Generator 
9 gives 

^ you: 



Sai*] me ytnjf FH EE Grtai worries :dea Boo* 

MILES HOMES D*pt MPW 
4 M 0 Lyndale Av* N . Mi*n**jwn*. MN &5412 



Land may not have to be 
fully paid for. 

Pre-cut materials, blue- 
prints, step-by-step In* 
st ructions. 



Name 



Ccunty 



< 5 Wiles “Homes 



Rhone < 



I pi ftn to do _ aiE ex l pari 0-1 Iftti work 
□ H.fid onclcM€d for pnorefy handling 



A Division ok insHco Coppcj-ruripn 



mT~ EMERGENCY 

• * POWER ro croMKi 

your home and family against pOwe# 1 Mitres, keep* 
Ifcghl*. furn*m rerng^raior. elc . going No frozen 
pipes aporfedtoodor ndher cosil y headaches 

2. PORTABLE POWER -Wht^lk to^ljice* 

co'lik can't Ftteh tr> njndriias. etc 

EXCLUSIVE COMPLETE SYSTEM; 

C*ftn*ct® cfrect to your trome * Large, easy folhog 
wheels ■ PrtHecUve fiberglass cover *Caat irenfColTfer 
engine * OrPy from fj^rdmi W* y, in^ke' r A r-f f^rnotH 
Trtiy-0ifE Idlers aind Garden ^y Csns 



Low-cost logsplitter K, 

kit splits 24 * logs t — 

with 10-ton punch! | 

Ttie Heald Woodhog hi: goes logeiher <n a Jiffy lo I give you on# 
of i ho most power t u I and rehabie lOQspLilter s on t he I markei today. 

Gulay 5hp Briggs & St rail on engine powers I he 4" cylinder hydraulic 
ram to spill u p to 24 " log s with a 10 tor punch . Shown wi l h opl ions l road 
age for lowing lo ort-site Socaiions with HeaFd Hauler or any of a complete Lne of off- 
road vehicles sold hy Carl Heald in money-saving kil form. Kit priced from just I59U.95 
Send for FREE brochure, today ! 

CARL HEALD, INC , Dflfl. FW1t,ftQ.aoi Banion HartOfk 4 M 22 



TO: GARDEN WAV GENERATOR 
Dept. A871Q C ’Mi Gonlun W by 

Charlotte. VT 05445 











WANT THE BEST GARDEN EVER WITHOUT HARD WORK? 
YQLJSTARJ THE 



NOT SOLD IN STOflES 
FOH INFORMATION WRITE TO 



Hydraulic L«g Splitter 

Aiio AV*n*Mf jo Mnitr 'Out Dtiiu 



NEW SHIPMENT JUST ARRIVED 



SURPLUS CENTER 



WINTER DISCOUNTS NOWJMUUBuT 

yt 3. Gives you bumper titps of luih fmlb am l 
fa wegelabies 

mrm 4. Give s you eacMIem ft oww bed* Helps your 
» __ gafdon Ours! with beiulifuJ bJowm 

Ejt ! 5. GivOa you a gsrtien otfi$n will envy. 

™ | 6 Aerates and (hitches yw lawn 

7. Cub rWflt borders around Qfi-rdens walkway^ 
| Shnjp? and Irm 



KITS FROM 

IM.H TO f ija.M " 

Iji WiirttMtn£Ji r E’Vjpulu- fidinre, MwliwsLi Dlu- 
tflfctM JC& Mtli’JilPlM, pu wfrldtnr. J-jfir rail urri** 

K infilM, piiiu, i^oud. Ini] k*I* E»tt*™ 

itf li.Tp, KwWll3 W hbj-.i L^tAtjU Kruliwi TAK m 

natM, UalAlrf InrhMH Or «r>.1 VW Tra Cu*taf. 



« IUWt 41 hHnlfct. 14 .WUF W*ri Urn*, la wlf 
r rupip, n*Ln. krlicrwurhi. tl- T^Ol*' M- ■ 
tHbln 4C4 hy ClenLLala, It. nLa.1 Lain- 

riLarLn tor tprn rnUi! w-H IhtUr. ftdtl 

LEW*. PWLL Wluri'llCHT ti* fOOLd Ah D JU. 
TkfctULLS rh't'LLTiKP WITH CWMf. W- 

illaa. Eaij Term.. Wrkhe EOf IfftfC BOOK ibfVt 
Imp fif+F tW RlTartrtl If? iiLohIhs 

THE HtUIKf iClOVLi IHC. HHOfllS 

13J K. IHJL. Oepr. pf4_vi Ptilfc. Pi. mil 



Jgygv America's fastest growing sports 

V y£5»J' PROFIT WITH A HOBBY 1 / 

FIND GQLD, SILVER COJNS R£llC5 AUD WORE \ 

WITH WHITE S LARGEST MAWUFACTOHffl OF 1 
ELECTRONIC M rNEfi*L.'ME T It. DETECTORS 
KNOWN WORLD WIDE TAKE IT WITH YOU ANY- 
WHERE WHEN TRAVELING GREAT OUTDOOR 

FUN Cd¥*r«J by U -S. P*1*n1* 



^ Far youi ncircil Su^l^r ■ 3*3 up tUrilfrtf 

and I te -a taldi&p £0D lollI^Bifiiiavii-sbie 

rpta i j iti ; u 

whiles ektltonics'tiH:, 



ALLlhPnlk: li .-■ 3 it L 1 1 =_j CunJnUTfl'ir Z 

rifllll^ ria-ip O'llKiilS ‘ .'1 SHWJ. I 

-MbttJ, ja- ■ Jff.lti.aO, I 

Mghhwulghl ] 00 In I 

riuies daliwry. Smd to. 

FLAGS P.O Bck ASM Aihtvill# NC 2*Sl4 



HATE SNOW? 

Revolutionary now snow removal tool. Clear 
4 M ofi 100' Driveway in 10 minutes. Send 
S3. 00 lor plans and instructions. Arms In- 
dustrie* P.O. Go* 1235 North Riverside, 
RI.60S46 



BPi TiiSf. wtaeteP 

fr^^iInVbr riritfc'V |m nssrl^ C I M* 

I 1 P Tool IjE. Cl C4ti US titdl 

L IVTfloUK (I HitllZfi r*» Hitt 

L A ■!» I Sj.I I Mil fen. BaUl Srli nnw USX 

I T« W* Ibitinrf r,PHP Kt.« 
ap- JLf 4 iDff> CuinlKf 1M '3 B Bir H-sikAI 

■ ii»Hwin sddSHtu ruodgitesjar^ 

tii suMwsanw. Dm yu 

’HU 



ILj lLD TQJi frPM "*¥i W.* * | 

i*t : t Tt i | |» >i Pie 

:m i i ■■ i ■■ tfUif i»k air uv-i.o' 



PM-Oll 



IS E*ninMi Sir* A^lar^a. Taaps 



IdltlililMH 41 FR EE ENERGY 
UUUKUUI PATENTS REVEAiEHI 

■ Aulouiflil in Break Piru — PuSehI Cipedtlvi Drwhugt 
tUdnc H DiDf runs m tm ev b4Mni*i Sjeum ifl- 
dpriniCily JtdiirDii I belt. ElmNdtur itulvtd cejtirisitt 
pf mini Um khtft Sgpsrncr FL g n a'' d Aiagin j 
• SlmRti ? mesnil gsncrilof Inverter eiisms Us timet 
null feipirl llk|n PhpuE Gfr pfr#?r ruv.mc. au1«. * Ffrt 
(JjltPinE «ir peters i«d hb Inful) pirminenl megiHt 
meton ■ Fmr ■ cdoipJsei m el U.S. Paten! irmlngt 
lied lirll AtaMi OA ill or ih?5« tin* m Ppd fOi m 

12 iskFi Ter Jint Clm Pei l, and umc day speedy 
Ml>Lft F&nilgn ei^en HB U.S. Ppd Airmail.) 

THE FREE ENERGY PRESS Oepl.PM-£tt 

P O 0ci 22409. Reibblnedala, MlnnaaoLa 55422 



FULL-SIZE FURNITURE PLAN 

RO D L E L s T K OP 



J>jst Ulcer the one Gf andf alher had. Authen- 
tic double pedestal desk 30* deep. 52” wide, 
30* high. Holl'Tap Unit adds 14' to height. 
Both single curve and double curve full- 
size profiles Included. YouH leve making 
it You'll love using it. Adds luxurious decor 
to any room. A woodworker's delight I 
Plait #139 {Double Pedestal Desk) 17.00 

Plan #140 (Holi-Top Unit) *7.00 

Complete Desk Plant ...$14.00 



Catalog-^ 

Over ISO different tull-siie professional furniture plana. 
Early American, English. Mediterranean. Spanish, 
Danish Modern, Chairs, Hutch**, Cradles, Beds, Tables, 
Scores morel Your dollar refunded with first order. Send 
today No woodworking shop ts compile wlthoui lu 

FURNITURE DESIGNS. Dept PEM1 
1425 Shemum Av*., Evension, ML 60201 



Cu^ A" iti#-L l'h ji> 4 'vrr fiF pncPi. caithKi rh*m r,j r^m p 
rifime. i-wl'Y *TrtJ B"tf J ,r CEFPiknl Vyu wn tnuhl iha 

I^Juliliil LlOniC 33 dumilicr, t? J hn-J^ i|>» *L*!f 11900- 
U>4 ihH T^heC'liU] rKfll^ imuljlcd. II 4 H* rJIdigv . #|.nq Jii’TJf 
1 1 > L^-i.r.TyE tv ucrmnanE homr Lu gLiill ^uu hg^i.-i l-j 
book ,piiiTled "BUILD YQUR QWV CfPPFSin DOME 1 ' 

Ihnny VlFiiNi El tt [VWTltl S*fld $4 EXJ |C 

KEYDOMf £NQ1^E€RING Dnpfc PM 1 

F G 3of: 4 jflJr?:!. Ijjjjin Pr#ijrn- f Idi -.-I j J314J 



% 70 POPULAR M FC HAN ICS 
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MAIL on[riF£ FOR Ail ITLHi ON THIS PAW TO. 



Laughing 



JohNSON Smith CoMpANy 



F.l€CC» 0 »EJtic GftnDiji(gr 

iih l+i iirtB- . 
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fttiUp* £ I«tiic; Shock 'Ppi 



Dept IDT 3EQJE AuMurwtiuru ME dammi, Mich 4B043 
Things You Huvor Know E*iitod 
SiflM 1914 

4HMV HACi LftjAJuullf limKhpcwtuwTUi^iH 



MYSTERY ELECTRONIC, 



he Mi rrd-t Airmtuk! &La si#c 

UI IID-^I 11 HUI n.r ||*li pin 

d.rji-r*-J. DuM ia> hfM a> i^iVHi 

Intiri Ihfl i ■ r r.“ «Un nhi cn |»r m 
I- . ■-.*^™.,i iijii -I ll'y Irt^f 



Hioesi -Camera 



N|M h m, 



Deluxe Mini Lock Blade 



JOED UlM 



Spring 

Action Pen 

in--.. in Mir 1 . 1 - 



TWO-HFAI 
CjUARTF ft 



Pficbfti 5 ji%p TaNmopi 

'll*,- V* l lttipElrikMpr tab 
n-r iiim| Hfn^| | 2 ii Ill'll 
Ota H 1 *^- ^ 



ppK 











C 


Li 

n 

L. 


LU 

n 


hhU 

2 


Tv 




J 1ALL(X?NS JS 




























NEVER MAKE A MORTGAGE 
PAYMENT AGAIN WITH THIS 
LOW-COST ENERGY SAVER! 



Build mil bMullluj 135,000 - 3 bedroom. 
1 140 iq.lt from* lor $£B£f>£QmpIftt. anticiil 
ycur hiding £ cooling bills W%, Sound* 
JncrtdJbb but Ifs imel See for yotifaeir bo* 
easy it is to tMed the HOME KIT "flO" and 
neiref make a mortgage daympnE Again* 
Tanypris’ now dCHil-yOurselt HOME KIT 
"BO" includes 3 sets of buildup p-r ml s-. 
speCFHl inslnjetions. and easy !o use 
malei'ull li^ts snac sbo w you hnw IiIIIp ihn 
"M"cosi5 Vou it discover indinous-andsol 
Others have, how easy and in 0-Rpe nsivp iL is 
to tiuMd £ own thi* FiO-morfp»pe h&ma* 

II you want Iq pnce several low-cosi energy 
34twniy riupim tpetora choosing one. loecnne 
HOME PRICE R PLANNING BOOK is l 0 r 
you 11 contains 49 home designs With Elopr 
plans A material h?ts that Show you exaclly 
wt>ei you need po* any style you choose 
HOME PRICER'S spenal s-eclion on hi^afit& 



shows you haw Id build jour new home wiih 
only S500 wooing capital 

Order both today and never make fl 
mortgage paymtnl ggslrv!' 

hO tim€ iaffVJCf c§h to im j pn 

£ t 1 1 tt-M Ut*iici C-'g drCOD i *cf#FiGrd 

r T ANTON PIIEJS PM-ffll HI 

U27 W. Z*fh St Erl*. PA- 16*0* 

| tsaOQ tpr Horn* Kit "WT, nSlOOO lor [ 
Hofne Pfker. nj 15.&) lerr froth jiving you 
[ S3, DO’ 3 O r send Si 00 tor I ntor maticm Pkg | 

MUE 

II 

1 1 

in CAAuza iwmii# jh*,i 1 y*, 

- 3D Day Monty Bari CwpnlH- 
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MONSTER MAUL 





FASMMASY WOOD SPLITTING 



• Splits most fiogs in on© nek- won't 
shek, 

■ No slYupgirng lit'ing heavy iog& yp 
i priced powef spelters. 

’em. sow 'em. stond am up. 
and split' emi 

■ Forger about lost, stuck, Of flying 
weages 

■ No gasoline, no set-up, no take- 
down 

■ No wooden hardtes to replace. 
*Na gimmicks Just limpfie physics! 

We os Sotj hove been making She 
sgm# quiet gfle* tor years Try o 
Monster Maurf at our riski Within one 
year If you dorYt think it's the fastest, 
least fifing melhod of sptittmg fare- 
wood. les us know, and we w® give 
you your mon©v POCk. including 
sniping . Plus, it's guaranieed against 
Soiluse fa lO years 



SPECLHCAtlONS 



HwM-tSfe C otd wsgriSEi) 
Coriatrtichctf! K,gfvcQTtx5fi Heel haati fia«5ofi 
ed -sag* An r 

C*jCMr>ihee T toM CSF&n * 10 yeou 

□©ami tujr* S34 V4, otv.M^eo 
ro iwoiso* 



Soli C prpomllon, 13643 StoHori Hd., Columbia Stgti on OH 44026 




Satellite TV Now 



Better man Cable TV— Over 200 TV and radio 
services Why waste money? beam me whole 

striru aruT hullrt a wiring tuftJwn th£ family C^ft 

novtes. sports 

„ shnws— worldwide. crystal dear 

reception connects lo any TV set. Big [8x11 in.} 
book loaded with details, photos, pans, kits- — 
TELLS EVERYTHING! Satisfaction Guaranteed 
Sena S J .US T OWti am J? oo "of i sr cass iajf rniii) or can 
aur n hour C00 nffih nrOer -rs (JOS) K1-S0SS 

GLOBAL ELECTRONICS, 

P.O. Box mo, Maitland, Florida 32751 



SAVE YOUR HOT AIR 



5 TO 12% OF THE HOT AJR LOSS IN YOUR 
HOME COULD RE GOING THROUGH THE 
VENT IM YOUR KITCHEN RANGE HOOD 

THE THERM OMlSEi ,,H AUTOMATIC 
DAMPER IS DESIGNED TO 
STOP THIS LOSS 

* EA$tYJMSFAU£d 

* RTS ANV SIZE VEWT 

■ store cap drafts 

* ISOWPIW3 NEEDED 

■ WWCT=ON GUAPAKTtED 

■ QUWURE.S FOG 16% FED TAX REBATE 

5EV? ONLY MM R££ ADD 5A- &1LE5 

7T ENGINEERING, DEPT. PM I * 472 LOTUS LANE 
PO BOX 12S * MOUNTAJN VIEW ■ CA 94(42 





GAS TO ELf CmC 

J blib liimre frpliuies tt# charm 
and mpcMff ow ri^m 
gl ^ny ffinUng Ofli Ak marlin HS- 
lamp. Kri incudfli on-Jl-du-sk, 
giff-ar-tamn pmiu qgmrpl 
iielLfp. tdlbs, dHatehrisCr^dHins 
Thfl REirtl' M rs BVk^^q Hi 
Ealh n i j vvif, and i2 veils X$k 
br IN ftEUiT m il yaur 
icai rrntfM m er mtnn 
l« rrparf ntormston 
{!>ralrr :nQuiMrS EPtg iityiMl 



YdfcJSighlmg S'ysLGms. Ini:. 



i-lrjy Oji^j Avc Dogl lim St. PkI. Uvn lilH 




amazing vinyl repair 

— HO 1o S20 in in hour! 

Big e^fnmgs. reixsat business G&t 
sTiftCts, hornfl^, mflteli. r^staurahls, 
bafS, flic. F WEE FACTS BY MAIL 
„ 621 -56® (ILL. R00/R72- 5fl5fl} or 
wrtitf W, 3021 kJlont^JM. DcpL lfiB IL WlB 




-on wood 
aJid IfjrPier NlfUl- 
C r 0 n a e simple l& 
ijm Long tilling 
Li L Bpotmva *s#t- 
Irl$ Pi .in cl > Qrandl Pull runvc Guaranlt^O 



CHAFTMARK PRODUCTS, INC. 

P O- a» «WI- PM l MwllRJ. GA 3Q06S 







Discover the latest in home computers, 
fine stereo components, color TV’s, 
ham radio, precision test instruments, 
innovative electronics for your home. .. 
all in easy-to-build, money-saving kits. 



Send today for your 
new Heath kit Catalog 



Discover the savings and satisfac- 
tions of kit-building -see the latest 
in electronic kits in the new colorful, 
104-page Heathkit Catalog. %u'll find 
nearly 400 exciting kit ideas -all fun 
to build and all affordable . Send today 
for your personal copy of the new 
Heathkit Catalog. 



VISIT YOUR HEATHKIT STORE 

in the 0.5. and Canada, visit ypgr nearby 
H&athMt EtecIronJc Cantor wfi*te HoathWl 
Produces are displayed, sold and serviced, 

Sea tbs white pafids of your phon* booh, In 
the U-S., Hsatfihlt Eleetr-gnlc Cantor* m 
unJl* or Varllochrmlftpy Electronics Corporaijon. 



II dbupmi It nlulng r HTtlt Htalh Cflwpwr, 
CNpl 017 -TJfl. Bavrton Htibar, HI 4 «H 



tin CHiadfl. wllfl Hiirtli C 4 Mp*rif, Hat Dund» 
Hi|hm»T tiff, HlAilatnug#, Onlwfa LUC JUT* 




Free Heathkit Catalog 



Mall to: Heath Company, Dept. 017-733 
Benton Harbor, Ml 49022 



Please rush my personal copy of the now Heathkit 
Catalog to me I'm not currently receiving your catalogs. 



Aadross 



City 



siate 



Heathkit* L 











SPECIAL TOOL OF THE MONTH 



PATTY'S CORNER, INC. 

t - i H ■ I.M-- F'M ■ n*L I Li iN l ■ > L - 



Burglar-Fire Protection 



i lift. 



r IVIWII P tVtfp m- l 



■ Out tofaJug stews avow Insagfl yw &rt\ 
nkrm syilmni rt*d 5^ “** Hit- Wb 

F*£E erg*§«rna 

CATALOG -J £«S3££“' 



B u-nJe h S^cmpliv Cg Bol H.7SUJ PM Lnnfllfi.se, &5M1 



LOW COST HEATER 

Bums over 24 hrs, on low setting 
No more middte ot tho night stoklngs 
Pays for itself In weeks 
Engineered lo prevent drum biim-ou! 



fUUtTflATFD DISCOUNT TOOL CATaLOQ 

Aifc-W CcJriCfri Devddfl Oi.sn'cnif fi-sscon DrrJ-rnpj 
EAsydnv^ 1 Evars Cacnerel Hoe Sf-iyll fiM^mjlir A-r 
Jarmflb ri#S Enfl 4 ni«rinfl. EtfrW Wpnl Microflsme 
Moody Vijriii- NcxIhvMisTShQrNin# fadschp Plasilrui;': 
LnAnil.ik Shorlmr? Swansan Tru^mpJi WjNI X-AdO 

Send JJ 00 far-? atAlog &r fr*e w^iH a*Ge* *r eboi^ 1JPS 
Prepaid c o bb m iti tdds 1 in 48 *1 jtm Np o ■ | ra cnar g« f 
.,i mg Visa -or M«1*rC*W3e £■□ 20 L -342-SC97 



PPUES CATAL 



patterns a 

Z5U ^si^rii ! ONLY ii Tf luwljhlv I 

> £■■*! - Caw Ifl MhM QTy CIWTjfiJ 



OUR 24 tft YEAR 

SoTi Corpora Hon, 13*43 S>0»on Pd., Columbia Station, OH *4038 



PrinOwnniJ^ 31 1M1 



Cami tenTuses ^ 
a Wheelbarrow load 
with MCREDHIE EASE! 

TfesE- BID. slrong cads she pttfKVf babftttd on 
two iMfljc *m\z - roa Ejstiy ip^r lawtifi and u# 
dtra - carry tfl io ®s nr torn in^e voiunv? 

capacity mean* ypu m-ike lew Irips - you 1 5 ^™ 

Ewne jnd slept 

i IK ttMijglirg wUh a whecftiiirrow & m 
Iwilfc hny wticeltj Send Iff 1 Fail Carl 
Bmld il yOursiH Mi iou 



GARDEN WAT RESfMCH Outtltv, Vinninl 1^41 



GMtTO UftGttKfl VAT RESEARCH, Drift 
Yftffitfll O&M* 



Please stnd FflEE CART CATALOG 

LT^aSf ||Mrt| 



Name 

Address 

City 

state. . . 



141*** « | MCr tip. I Ml 

Slliutun 

Um* 



j B|. 

; hih. fjp 

• w^^uinuTii 



Scoter rv,' Fperct S£O0 *3 $*Oc on o *<^3 

honlffl iry mg Sor* H^jrgr Kil for tfXfef £40 Bl 
out Nik. If £ .wirlvi {.<*) w; you don r o^ree H 
out pedums ony vwseo rnW0i Ouv 

OT (*rtt.n |fj ye:3rjj |t Ira *1 ciOCts vwypl. erf 
tHjrrq m>. vQLf Jronay *-4 be le^taed Iprilud^j 
Jfitpng crvjrg&f 

K(t ccnw^rri q gcnTjn tfn rr^iT ULppA^Jl iry- 
lO □ Nigh cqpGCftv wijyr ! tXfntH kv^n 

MV* H^cne :tor c^ierirg. com-toch dbuf egrth 

and l L, of^e«d rfietrrf draft 

Channel, ttarfi £ior>ICJ or-d or-lt^E dcraan aliCj-w 

oonhosed enai^ni feai. w*rle (nwlmg nN&ldJ 
i^T-ppi ylt/w d barrel iq present Lutkaz. or 
dryft ^JOrtir^ VOU «D h&Ol lQ#5e OS WTtae 

i5*wi Ikginmwna .ndaiaror hacili you eritifl 
htiTH* Gi itnl Icj vcyr oor-age work^rop. or cciHn 
top OTLfa^ OO'L mxo ST|/t f*xfl 

narmapy loii up ttig hedvv ittwn im ooiti 

'cottier *J*ck and *osy 

"ry.Tjjrr,^ m yw by Arr.y. Detail d 

r<ai n'^vzMjcw^ Aqix 4/ luie *edeial s-lare and 
lOCd guVv&Tn^^hl Auwnit4gd hwi'er 

levied io U L u:eL ■■ Wemto Bflfl 

^i-cedeiiveteid favour aoct &iti.:.- h .r |ifl.f} 
Tccu^ |30-9| Maarai bC*d <^i5a *ekaorTie(j 
fr** iTiTe] M>-ui Lh-.Vj ucf t*um kits IVKHing 
waie 1 . <* ^ -j wood ~n wood arxd 

"Wh mc« 



EDJSON W BAND Ui V*x ig- 

mre«3 aril A d^pEh pf o.n in J aq h 
oi sfwcf y4fts*i*iiiidrxpcwd 
Id 1200 SFM| Ipr tmogjh dila in 
wood. pJasliCS oa tiw-fcrvous met- 
Ala Dnp- l a n.:! jid[vSilme^| g>T Ql4de 
t«>sia«ing 45' Hfl :a&ltf 1 5* m P 

f m^i i-rtctfir uuapi.ll 57 EhArpeh^d 
blede mrlydf d 

TBJSD1E- ID'BJhdSew H33.?t 

■Ne#* Jurwy U»id«rlx Tft. 



□Am Lept*u D^to Ctf 
teWrBjflpt A WinltirjIug 











New Electric 
MOPED $210 F08 
1 T eiwen 



Tiger Eye Ring 



Surplus, JEEP 
xts S350 
FOB 

'\jt5L Germany 

Can order one 



MAIL FREE SAMPLE CERTtFICA TE - Get Full Facts 

Howto start your own big profit 



Ecuador 

Or Jen 
Poncho 



MY PLAN STARTS YOU FAST. ..Shows you how to 



24,221 

imports 



Lmly 

5lmul«t93 

Diamond 
Ring a 
56.75 % 



MEN -WO MEN.. .Turn Spar* Hours or Full Timi into IN COM El 
DISCOVER PROFITS OF tMPORTl My Home Mai) 
I* Order Import Business Plan guides your ev 
NR it is based totally on my personal success. 



it is based totally on my personal success. Snows how 
to deal direct and cut out costly middlemen. . .so you 
keep all the profits! 1 do the f< hard work" for you . . . 
by traveling the world to find dazzling "first time of- 
fered" new imports. The actual sample 1 will send you 
Free is typical of my import discoveries. You can pick 
and choose from more than 24,000 products. Deal in 
one product or 1000’s. Buy below wholesale. 

YOU CAN START IMMEDIATELY. 1 arrange free 
membership in exclusive Internationa] Traders organi- 
zation . . . instantly puts you in direct contact with 
suppliers abroad. I show how to operate anywhere. 
Age no barrier. Ideal for spare time husband/wife or 
retirement business. My report, "How to Import and 
Export" tells how to do it. No obligation. No salesman 
will call. Certificate brings your free gift Sample import 
and everything else. 

FREE CATALOGS! 

N owl Quick Da itblv Profits 
Ai t Member of Inttrnetianal 
Traders you elto get free cata- 
logs of spec rally mere hand is 
to order at rock-bottom prices 
from big U.S. warehouse. 



_ . unilinear. Famous World Traoer, 
ftfernat»ona1ly-»<now" .Mai) °I**/t!frt- 
President, M-mW CO- J«j»« 

i tnan SlOO.Today 

empire Spans the glob*. I 
succeed using my P*r- 
Mall coupon for 

r&F> P F PORT — — 



a'V^iT-.SwV^.i;., 

ss Bassist 

will help you 
sonal experience 



Lest bar 
Soccer , 

Ball 1 



LCD WATCH 
S.S. Sand j 
$990 



YOU CAN BUY 
ONE AT A TIME OR 
BUY IN QUANTITY 

Many of these 24,221 
Imports you can buy 
one at a time . . . 
others you can order in 
quantity, with mini- 
mum total order as low 
as one Jade Ring 2.75 
ppd, or 1.25 in quanti- 
ty. Other examples, one 
Mink Coat 299, ppd. 

One LCD Watch 14. 

f pd. or 10.10 for 25 or 
.90 for 50, alt post- 
paid. New government 
ruling makes thousands 
of imports free of any 
duty whatsoever, mak- 
ing even larger profits 
for importers. Cut out 
greedy U.5. specialty 
merchandise middle- 
men. Really Peal direct, 
the International Trad- 
ers way. 

PERSONAL GUIDANCE! 

I believe in giving you my personal help! 
Regularly I meet I.T. Members at regional 
closed door Seminars across the country. 
You win be Invited to these meetings. 

1000‘s mere dazzling products you can bey DIRECT! 
Walkie Talkie Cigarette Lighter 

Golf Balls Beer Steins 

Baseball Glove Rifle scope 

Telescope Phone Amplifier 

Electric Calculator Movie camera 
Sapphire Ring Fishing Rod 

Spinning Reel Swords 

Radio ■>■ Black Forest Clock 



V”' 
guar. 
6 Functions 



Meial Detector 
$9.75 



Caste tie 
reorder s'* 

$12.00 ^ 



% 96c 1 

Electric * 
Toothbrush 



Field Giauet 
$3.55 



Kids 

Tricycle 

55.9S 



B. L. Mel linger /The Mall In gar Co. 

5100 Variel Am., Dept, wksi 
Woodland Hills, CA 91367 
Send FREE REPORT, "How to 
import and Export" . . . also 
actual Free sample import. Every- 
thing you send m* Is min* to keep 
without obligation. Show me how 
I can start a profitable home busi- 
ness of my own. 



Eltciric 

flamr 

S3.7Q 



1 IMPORTANT < 

Vour Initials must 3 
appear below to j 
qualify for Free 5 
sample Import. Be- 2 
cause of high cost « 
and limited supply, 2 
1 hereby agree to tr 



limit my request 
to on#, #no on# 
ONLY, Free iam- 
pto Import, I have 
not previously re- 
quested this Free 
simple. j am over 
II yean of age. 

Initial hera_ 



Address 



State 
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I 

I 

I 
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WOODWORKERS! 




This line Cabinetmaker's Workbench Is 
jusl one of the 70 projerts that have ap- 
peared in the pass 6 issues of 



Tha Woodworker"! Journal. 

Whfllftar you 1 !* a no«« w * m term wood- 
wartflp yourii inyoy ihe tff.Med dnwings ami in- 
structlons fot buiMing *h lyptt or pracT«ai pmrem 
including t&rly Amencjn antf Coniifnporiry furai- 
lurt, 1d«, CkX*4. QIJH. i mnith nrore 
in arfiittiwi. to ^rtaos. each issue contains shop- 
tips. nwnif fiuhinj id&Js inilqge rtnair Kps and 
eafiirwflmafcing lechnlques. 



Subcscnbe no# Id the project magazine 
that features 70 pfans eat.fi year 



Foragri Rates l year- 0 (k. ? y**s - i 



FunflSl 






GUARANTEED 1 A hfl nfftiml on iP inimultfl iewfi 
if roi ean^wy fcinsM 



Sm® Chet* Of mow aider Jft 

the uH:oowoeMn r f jouanh, Desi si i 

P 0 @0 1 re?^ Z5 To*p Vnw Dwa 
NtihMiircid Gi 0*776 

□ »toM-r!n □ . 

Urn | 

a-mwi — — | 






Slate 




CLOCK COMPONENTS 

f-teft H mi wh 6 « L*t>, O'MTfT, Ekrtnc, 
tqpi TJiajwIrrWlhTF. G-TUldtfilw* ffrtlminb- 
4 fP ft THfilf Oil*. A I'Ny Wb.i. & W«*- 
fmaUtrf k RimH^nn B*mfflictinrv Metal. 

Pinet .Ini. ri*Kk. Bnii ft ±W* S«int»TF 
ft Wlfifft. >Ealadr*a-h^Flr»iS. 9 iWttlti PVfcci 
i ! « Tnr «I t.fr feJilRrfeJ «. 

■ICED nn*rT 

newhut Ehtctmicr iw. i 




Jill mu liitHi Blvri. k I 



II. tlE 





SAVE 

H*« and 
All fcindi 

T n SO day* before you buy’ 
Ho uteiinen. Free eataloal 
Dtpl T32-E . Brook pdrl. ILL 62910 






SPORTS CARS 
uild from Kits 



Slat* 



□ UurtrCNw^ft UVlftft E*p-D«l* 

Oflfef TOLL-FREE m phor* M 

M*i| V r C*arm or VISA REQUIRED! M 

|KHT 331-1000 P 



CVI^W^B ISM 



DrijOf M^ghl. 



Uir ggilKl 



GREAT SAUSAGE RECIPES 



227 page I Hus ruled teak explains sau- 
sage making plus hom^ curing and smok- 
ing of meat, fowl and H*h, Over 100 r#c- 
ipes. Free equipment and supply catalog 
has more information. For yours, sand to: 
The SAUSAGE M A K ER Dept 6 

t 77 M ilitaiy Rd Buffalo, N. V , t *207 



Nimt (pfinlj 

X 3 E 5 



D 



i 14 Day Money Back Guarantee * 
AUTO IODIC FUEL flease mail -my copy 
P 0. Sck 2D?3 e |fi i Jfd ana US «tyk 

Department PM 105 n n i n it Cu&i. m \ 

Wllmlngldft. D E 19 A &9 £ *12 IFoip^i Air) 



Just Published 

Giant Suyats Guide 
1U Facias. 500 Photos 



fluu iir ttt rutV-sUv 
tmH ipom «n in* pm 
Mri hA MKehri 
tnKttdi df |#Pl «hJi 
Pd vkfwir in ww m » 



iH Iht Ultfl KIT M 
did riuftuiflctarvrv flr« id 



m e imk i seta * cuTeeim * thu c^u ■ ami 
ETwytWng Irwi VII neg to losing V** m) 

IfcjflMa of Arim Hrttt d nivm ifauwm 






Lf \ L' 

lock 

__ 111 

a-: 

IB m 



SMITH 



Qig. SWttflUFiUm, flifl 
piolllB. Ea.ffi ;;u i-r. »: I v 
Full or car^ lim? teafn. 
ar ftDiiw* n-5 Do 

'fjI jobs All TuoM 
— MfelftfllJa Supplifd 
Ik SLftlO n J - 
*ppd raryttfiflni Sffld 
Narfip .mo jKMresi id 

_ FREE tool 

LfdiBrffciie wiiiuti, DHL 11M11 
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More hauling ability for Jess money 
when you build Carl Heald’s %-ton Hauler. 



Oo parts or foelii Chang* comBiee shills, efttek liefds, j 
livestock or warehouse, supervise crews, haul feed qr seetf 
Euy-lfFbuild semi-Jdi, (6-S hours assembly lime) can 
save you up lo STOOD. Avoid mass produdiO^ Fauils 
anp cut maintenance Mauler fea.mres a 16 H p , op- 
L pdskI twin cylinder cr An 1 1 H P , *- cycle. Synchto- 
Balanced Briggs 4 Station electee start engine lor- 
_ , ward ana reverse gears and auEcrnal-.c transmission 

y 1 Ff&nt double seal wde trres smooth the | 

ilw Mia L r>de Du mping bed rneas ures 4 ^ 1 1 ' 
H Vdrauhc disc D rakes wn h parking brake stan- 1 
' wilt wheel models with cat a&o aviitabls 

■f ^ .|HK Many opiDfis. For FREE brochure send io: 

Bk.. Carl Heald, Inc. pmsi 

» P 0 Eos 1 1 *B Benton Hirhor, Ml 49 D 22 
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BUY STAINED 
jA CLASS SUPPLIES 
5 « DIRECT FPOWI 
^ MANUFACTURER 

Cim? Leads, Glass, Solder & Tools^ 
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epDtirq Mt^plrj-ij Flu- /Our mi. 
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KTiirE Li natlf of ttiji dv highn^i quin^ Ckn cn 
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fthqJttllE -an ■ 4 JQ> H’Jpr * . S^H / Kll 

ifl«rii guiti (pp-si Duly 

hkT'jirt Iuf irfllMtnrnl |r fV fclu | W p*ti. 1 Ihiflfl. 

fffllTMT \ V^CterqttwinJ 

5 D 'I ™ . . \ 1 L Leather SeitcaMl 

Boljtir fi Lining \ money back 

• Htisswood Handle ^giwmntee 

t Sharp Stainless Steel 

Safstn-Locking Blade \ * f ,«« 

EGBERT Co. Uwl ?“Mib \ -\ ajani 

IIOSS&iinje-iBlva V* ..i 

LOS Ari^fln. CA 9CW*j 



KEEPS GARDEN CLEAN. PRODUCTIVE 

Low priced, imilti purpoi* 1 liter/ 
powtr hot . A jttf to wsrile 3fl- 
da» l>0«1* InJl. ift pptd pre- 
paid (tr. W, HI), free 

AUTO HOE. 

P.O. Bax W121A. da Pars. Wli. 54115 
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YOU CAN HAVE PURE. FRESH WATER... 
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mars bemawdll by me-E Pa .rnxro 



UOUNTPlIH NJMJItlf Depl MC11T 



P Q loriu. m woai 



AIRCRAFT KITS 



l'j| t 



A4«rCiilir:A 



1 H*tfi 

e i touWy 

^str — * ^ 4 ■ 

^ ■£<.#! i 

FLIGHT PfiO, 



r-^ £ ^So n»u»‘»» 

“^ Yn lighj FLIGHT PftO. 

Beef * * PQ Ife Tiij* 7 P 0 J 4 



1 7B POPULAR MEC HAN ICS 











EXPLORE A NEW 
HEMISPHERE 
FOR *500 



U 'tiiiiit owisitkniis i new humr, (Ek all nr* 
Monterey [>ni« literate pfcrkAtfff h i tnuxL. It 
- a ^ drains cuforiul 

[jJafis h 5utar« " ■"■* 

. Learfl W m 

ifl ifit woritfE most mt tejt-c. _ 

Vrw jifg can a-ixcniUff yrncr iJiril kit 01 3 DlMltf 
a#dayi. Dtttenaeifjn.'sdelta'vailibie Rjesdmdi 1 
cod* sppn^ed. Estremcltf affordable. IfywjVe 
a smnuH bnfrie -tfupg^f. iliail this COlfpon today 
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0 -TJIIlO VOiJP OWN 
POOL TABLE 

Pi am 1 M* ■**!! Fdi twp 
arc mud* I*. On# wiih 9*H 
riiufn-t, 4lh#f wllti d«w EKKMJ* 
P»«m Ihtkri# 0#lMlarf: mHrwliOffi*. 
biM tfl mai#M*i. t«rvipJ4i*g, *i£igd#d *i*w dnyt 
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(US Currpncy J Or lend ft 00 Tbf brochUP* Pi 
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Dipt El, P.0 Boi Siii, (n«, P# lfijfli 



30 CHANNEL 
CABLE TV 
CONVERTER 
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BELT SANDER 
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4 FOOT WOOD LATHE 
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T hpst poihfir rpnl-s Piaue mjcftnmr im toxxod n-arntplaLea 
W any uHlm *-lrjps but thffy do IPia same |pfj » 
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•on * !■ frHKj MilOuT inLateu '1 
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Order rp iay$ you monty Fi«l*f mecJtmtAfl SpeCiiJIy 
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In ADdifiLi-'i vr/i. gir- 1 a Tree eel al cabinet bau planx IhJl 
fiho* youtvxm wuh on* th^i o' piyw«M. you cm 
Cfld¥*H m -1 law mid a huor no del vvith a &>g 27" M 24 top 
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BRAND NEW ^ ELECTRIC MOTOR 
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— BUY DIRECT . . . USE THIS HANDY ORDER COUPON TODAY — 

Anrencan Machine & Tool Co Depl PM1J Fdvlh i Sprlftp Sli . Hoyertleid Pi TMU 
Ph4ai« btno I*e the i*mtl C Paym^nr -n I mil *nr IbSiP I ^ Or 1-5 depdB*^ eit-h 
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CLASSIFIED ADVERTISEMENTS 

Rale: $4.30 per word payable in advance each insertion Minimum insertion ten words. Bo Ed face capilalized words — $1.00 per word additional (Flrel 
word mi in Bold Face at no extra charge, Zip Coda Free.} The next available issue to place an advertisement m America's No. i Classified Section La 

MARCH. The dosing is JANUARY Sth. 

Bend remlttarwa payable and older to P&putor Mechanics, ATT.: Hildegard E. KappeL Class. Atfv., Mgr . 22< Weal 57th Street New Yorh, New Yortt 
10010. Please Indicate Heading under which adte to appear. As a consumer service and in cooperation wiih our mail-order advertisers who use posi 
office ben addressee for their convenience In handling your order, Popular Mechanics maintains a regisSer of such mail-order advertisers conEaming 

their complete names and street addresses. 

To avoid delay In the publication of your ad. please send descriptive materials with your request 



AUTOMOBILES 



LffiEDCui Uhsata 7 60 MAvi Aotaa Recalled. Hall Unre- 
paredE Buying Uaed Ca ft Ow One? 1 00 Page Safety Retail 
G urie 1975-79. Dei eels Retail t5.SE. poel ape Si OO n ¥. 
Mdtv ftKAJis. to »1PM. >H tofrjn, NV 115-0 



mne MPQ. BETTES PERFORMANCE Mwtfy frjevtu- 
pi yvur yes gu/iipf Ftf GEHTpIpla inflrvcCurl* IPVtSfl 
Prtk^)5*™i JT1 Gaugs. PO Bai Efl72,OMWrt, 

Mien 40224 



BUILD (10.00 E*hajrf Analyze h# Tap EfetrtWtiy Pertffl- 
fUrtA, 75f Device U3 EJirmhale Engine Running-an. Pjjrrl 
13 Wt asih »«3- GOnfch tolwfoMr, 5W-P EsoJarttide, 
Rrtomto BMUh. CA 9H77 



SAVE GASOLINE II Rypes* tfluttcri -Sfrtort - - ertty, 
MrtnHy* Pnta fGB-l}, LaGr&r^nyille. NY 12540 

YOU CAN PA1KT YOUR OWN CAftFOft J1M.MF GkttHM 
Lulls rtow. Men* "TRADE SECRETS, " Complete maler-Al list 
BAYS hundrKHl IB. DO. EdHon, 54Bfi N.E. Kith 

Ava., Dor Fl S»7U 

GET fttD Of YOtlfl LEMOM. vw CAN Do 5om«rmg 
About It Rnd CM ho* Send Si 00 To- CJ't Adro- 9W 
G ntcr FLd . SaqRw. Ml 

" J, 1» WAVS TO BOOST YOUR MILEAGE". NO Notwim 
iiiue&eieO Gold* $3.25 - CoteCkff'i Conw Qfeq. &?■ H3, 
Quran**! Him. *H?iats SMi* 



MORE IK POSSIBLE I II FREE INFORMATION. 

Wrflu'JMLnuwFE^PW ifl.PP.toSAS WndurLockj, 
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LECrmCKAR - Convert VW,. Fl*l* to *WTpC W mffc 
pi His (25,00. r.Vu $1 .00- Ho*»rt Bury San 2S7B4, DaJLda, Tk. 
75221. 

SECRETS OF THE HO MPQ CAARURETONI Pdort 
CkawinfM end kaflrudwni $10-25— Money BacA Guerarfw 
ftoeftunner PtAtoaton*, RsymonrJvine. Tbkh 73550 

PROPANE CONVERSION - HEX PENSIVE* PROVEN. 
TI8TED SYSTEM. FULLY AUTOMATIC OPERATION. fjflft 
SATISFIED USERS ALREADY? DOWT WASTE MONEY ON 
RlP-OFFS? OURS WORKS? FREE 1HFOHHA1TOH. WRITE: 
FLEMING ENGINEERING. FMO, REH3EM, NV 134U 
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■MW^lior, Q^war 4^7, Htfllft, AlpbirlW 3S3M- 

DUEL r^en Run On GwUrA Or &*apw Prepay. Jutl 
Flip A Switch tkw To Fwm A Loroed IF Convwtw ton- 
pHS# foiPvcIlone Ru* PnlnfilMMl CoWMfoiTi InfonFltfifon 
JuMtS Wttwod, Bm .BB 31, fehvriW, NC 26504. 

” y®OTHCOW 0 wS£k§ HaofM IKSSSmIm w. 

ELonofflr nos. Wiol&uM Parti Sou-oea F-*e Mi, Cuba, 
Corrfosli. Fun.— Sartpe t2.0D. Delarta. VWONN, P.CJ. Sok 
5042P. Lyrvuwod. WuhJngftH (603ft 
TOW TO ^U- TOUR CAR -INSTANTLY! *ca ^1 aim 11^ 
aportl 3 yoArf pfnfKSng firttcH ■‘ftDdkjd. AilgiKidlnq 
V^ll ^ FAST HEEHJLT0 - CUAftANTEEDl 
»D0l Srrtlac, &™ 331l L Bkrtr^ Vr 0MS1 
AMAZING H£W ^RTASLE F^V FUMP inlluB* 
f^ng-anyttiirflltiafl 5 innalB&le BulH-ln pressure gauge Uv-to 
1 M b« prnauia matenffr. 9ft g#J9# r W qttfck^ioca: tire 
Wire p and nqzsa wakre C&mp«* S*nd tH pfos tVCS 
pwfoga to: GuKtiy intamanor* P O Boa J740&, Oapt PH- 
IS K HwMm. Taw 770J7 — i0 j Day monry‘?»d« 

gua J 'jrr1r»l 

BATTERY. Malic Rw real ixwar m new and u-mcI twlar- 
UH Sflno S4,» to; F1ACA, Cflpr BMA-i to 
3W P.R. OWZS 

ATTENTION: Coiorhii fterovsble Vtoyi Surr^"5Mere 
Show Thai You Care ^orefluflOLD AND SERVICED H 
AMERICA BY AMERICANS- Dwto^tti-MADE M AMERICA 
BY AMERICAN WORKERS- SEOft E-fii Jwri'a QAa Dupl 
□, 2551 W 105th FL... Oanvar. Z-iw 00234 
RESTORE ENGINE PERFORMANCE Wrtn POWER 
Amanny Tiaiaup GvTputrfo, T^simani SS-S5 Guverrieed 
Afhalpi. Bns I41S7. AuUfo. Takli 7S7S1 
OLD CAR FAHS: Sub^YCn 'fo MEMHHG9 MOTOR 
NEWS, PKrtd's iAfya-61 da nr nrerirevlac* 1954 Over 
450 pages or ads each month crammed Mth ihoutanda ot oM 
car a for &afr — plus part*, Uterafore, nmorabon ihqpa and 
rnore Only $9.75 for 1 2 gwii r&i-ues SuOacritM to the Mve' c< 
old car null today Send to Honunngs voter Naws, DegS. PM 
Bon sm, Benfilngton. Verniorn 0520^ 

AMAZING J lffi> U P.Q Paiartl 
figs and daraied mloreiHri on tIDOO. ULC, 95 14 a Reseda 
fiivo . 41S-M, Nor^vfope- Cam. 91324 
CO rr YOURSELF OVERDRIVE UNIT FOR UNDER HOQ? 
VESI Pot Drewtngfi and ™rjdffis Will Save You tt$. 
Send Sift — P.0 Bon i64. MaVMl Mtsann B57D6 
SOD *-1 .00 For 4 FMfWrtl 0* ■ N*iftrii C*nwmer 
Re*HfCh AniLlB whk/i RjIpi 15 anogsd G« Ei¥/ig Prod 
jdi and Dprin, and T*Jq tho^a WiiLfi Ra*tfv Wwk. UjiI 
fl 00 To^ CSAS'SAVEnS.$use 3Q2-P,ftmS4Oh3e0LMda 
Rtfvd , Cuher Cny, CA 90330 

NEVER PAY Aruthw TrafTfcl^fcrtri tSiSSi TSm^ 
triune pi a. ton 16551 Wtf.li 67Jifl 



ELECTRIC YtHICLii 

CLECTRK Cm conrauon manual PiMkmruugh. Eud 
Srap-tjy-slep nsiruciip-is, CKa^arm (>a wfog CforewiKin 
wre« $1300 00 Rve v9&i Ha*s*ie* D^MdiwL 
12^00 piforniehon (2 00 Vt EP^is, tox27B1. Santa Csare, 
Cft. rtofti 

EXCELLENT EtodTic Ayfo '^onvere^ MwA i-ETpci 
CMartf Hweh % 4 9Sppd. Free Flyer Wt|l All. ton 

154ft, CWMrthftCASWIS- 



Ml DC ET GAM 



SLF1LD "THE DUG" Ydur aw p#rtevial ipurli caz cam 
^eiely Cereal than- anvVwig ei&a on ita afo»l ■ E iginmrsd id 
maM adnso-jc.ivjn as simple aa fOHiM. Phooxopy cl artfoM 
anruiK&e a* fl appeared m Popular Mecham paal muu 
AvaHabB V (?-£& Send «rdef ii> Pppuiw Kecfiawc*. Box 
101 4, Desc HI K R*d*e Cay Sft . hfo* You, N.Y. lftl 01 



AUTO SUPPLIES A EQUIPMENT 



HAHDTOpS Foh aim, Ajjfftrn Healy, Oa&ufi, Flat Jamjar 
Jansen Healy MGA, UG9, Mrdgel, Splffre. Sprtta , Surtwam. 
Tft3, TR4. TTO. TR2M - DVHAHJATWB, P O to 4907. 
ElMcnte. &|Jrfo™9»W 

PARTS: Army Jeep and hra pari^-. 5p e/e P v arfi A 
LaJpner» Go., P.O. to 75-1. La/hqion. ILefrtucfcy 40W1 
HGY6R CtL^tHHIE? Nhf GALLMI Simple Mailed. 
32.00 KOlkO, Dept. 1DL tori 437. Oliver Spif^a. TV. 370413 
J^TERNATORO^nerpt^ RMjuUdng E59? DwHr 
Hedemrfo Engmeai ing. rWft flare ere ir* lew Vms, Nevada 
H12S 

— rnimm msmaapfs^ c 

Where k gai pans for YOUR Htof? Unpcoend Century com- 
ponftnt^ ready Por Eh^rwnt. Send model yur, CJ.D., benrel 
card, and $10 (rebind aim order] tor JeLHJled eatirnale. LP. 
Donverewn Center, Bond Road, fdlAw, Wash., 1»3?C 
ZEMCO COMPUCRUtEE. Cru*e Gfriv* Ortvirs CptrW 
at MOD- Y 44 - J1 35, VISA-MC- Fnnh'ri, P-0 to 3S2UL 

liwtonp Ctififorrti* 94.W0 



MOTORCYCLE ft, BICYCLE t, 
MOTORSCOOTEM & SUPPLIES 



HARLEYS, hfontfoL foto. Srhwlnf«. J50 CMpfod P 
<R*IVnd«U«^ SutpM*. 443 tondL Oregon. S77D1 
SAVtOASDUMEl tittlRlPV TtriJN flNtYCLt! C<X7v*1 
Ord-'wy BcycJe T 0 EWre Moped- FREE BROCHURE. 
Pedal-Ptopw. to S5M-PM. McAtan. TX 7&»i 



MAMO QLWHNQ, AVIATIOM 

OWL-HAM JET HEUCGPTER — Eaay, me^pemrve la 
cm hi! Defiaiied pflane, drains* - $7.00, HELICOPTER 
EXPERIMENTER S HANDBOOK - tft.OO Efom - In 00 
Huvyaft. to tft4ftS Ballireore. MwyMnd 2 HIT 
rig." Slidari." 

Ihvh Swhivt 20r. MfCdv Airertn. 12B20 5 r^uenoe. Loe 
Anpeea. CA 90061 

' LEAflH it FLV MyTSJH Title HCrv. To CLM Started 1 
S3 00. fi L M . Bov A4. ryiersbug. Pa. SE36i 
LEARN TO FLY1 Save Mnr»ay . . . Infirocfor Ldttt tow! Ffq* 
to 5&1PM-1, PTOrvfl, Lhen 04601 



SPACE A ASTRONAUTS 



AWTlGftAvrfY PreipiAiiofl Dew* Frea Brodwrel ROA, 
to 073N. CvKOrt, hC 23025 



HOVERCRAFT 

AEHCH3AR Aflltrln^ HdvwrttAfl tfollt Wlfo WSrt*iy 

Ui:i. Lauivrejwer an^na pQPrtr Cirnai Oh# mw.tAja Hpi- 
ere, Hoi trvwwd, trownjd 5kiew«yii ui-ar lanlviOwMtor 
Gomptere Dona&ucnn pens vtd brochure $0.95. Awo- 
FYdjectn-. Boh ftliQPM. Clirflan. Me* Jersey 06609. 

NEOYA II VYV Ms h^r™™ Pfl£*afl* $S ' Neotenc, 
Terre HaiAe. IN 4?B04 

' HOVERCRAFT Plan AH SdM. Caulog |1 90. UfMreaJ 
hfovenyall. Boh 23 1. Cordcva, INinaa 61242 

BOOMERANGS-™ INC ftEEHRL-B RETURN I rui fl. 

^iCIfinil Order ymr Fnan rj1(Lyj tonmarangUtn. 306 

ParlL. VkVirfle, ibuislvta 7120S 

HOVERBlKlI Rally ^rovan ij^>r<jwer ^c^^ed Hdw- 
cratl Plan |9 00. Venture. 37- 42 Moe, Ahwi, Or- a 44310 



C.R. RADlOr TV A HAM iflU^MKHT 

POUCE Scawten, Oy stats, AManm CM, Radar Pi alar 
fori HPR. Box 1922+, De^ref, CO B0219 

GOVERNMENT BurpLn receiwrB, treranMflflra, iwapff 
scnre*rs parts. Cvrtefog 25e Mashna. Natiarfl. Moaa 
01906- 

BECErVE FREE M^ntarmpNd moves, wrta, ihqen.irtth 
ywr U*n AMATEUR EUBSCRIPTbOH T.V- AlfTEIRtA, E tay 
Id twU, Fully GuArerenri Of FuU Hetund $9.94. Ph'lipa-Toch 
EMcin«lk3, Dept. 5P-1, 5025 North SSlh Sliwnf. ftOOn^afo. 
AAUJfia 95253. 

ARfl Bwifovpt^ IsiViiTflAbon. Fir^'ALrirtion GTE,' P D 
?16, Wjflartnwn, !4topn»fi &i3*4 

CARLE TV DESCRAi«L» AND CWOWTERS, flyfld 
(x buy. Ftina B«d parts Fpr iitortrt*tion »Mfo (2 W CSD 
Cortvany. P-O- to 21. Jeniwn. Ml 49428 



^Co-rttinuad on faRwJ 




C.ft. MOW, TV 4 HAM EQUIPMENT 



UHtWtS - S«rnj Sums? to C«lpl<j - MATCO EtoJrnnc=, 

Bgi 3iK, C*cUik;, ML 4»i 

Ck'CtmanOHVE ShdrtMM fecka Uifemq, Detwta . 
Htdv, M*pHft Strati CfnrtawHt. iMefiigan *9720 
CATALOG OF EUCTHQWC DESIGNS AcctM&iBi ii> 
OS. Mam Rato. Sttrao *«i fa TaMpi*™, and 

from. Ctutog Vffl free request. Peto’-ScNMI 

Erri#-pntoa, Dtpt HE, Boi EtfOl, bMniiAH, wl 51207 
BEARCAT Ewnn Ownri P^T CRYSTAL C*# 
cate* ■ £J 75 Rhk Srin. W2 Owitteno OKifl^ Wii. 
54901. 

CH FREOUEMCY EXPANDERS. Sutm. HcNi-W B«ws 
Cetetofl ll CS Crty. Bo* 315Q0M. Phowi®. A2 BKM6 
HCW1 FH + CO POWEMOOBTEfl- Impr^ ¥<m Car 
Red* *rj 5S Fte^tpllgn 2tfb O Mom wilh New 
ibWC«l^ Tufted A^rim Bmtet. Not Sail fl Startia, $u*f- 
Jv«l 1*2*5 + 17 W HerttfBf* T* W* Ettcmsfna, 
F.O. QCU 4337. EMU**, Tter&S 7520ft. WrwT Work Ofl 
WrttohttU AMWVift. 1-2U-M6-7004. 



election ICS 



BAVE «%| Build ym* G*n hhmcmnpu!.* Ft** [Mails 
Ch^FCkTia OCkjaffilisn, 77233 w Bmsbr Dr. FhO*rto AZ 
0302-1 

"■OOTBHITTraBr RMHKB ThmSi 

•iHHMD dH» *1 *Uur hom*. KtowteOg# df **pW4rtraftpr 
nKHWY Sol rfarttd m hmt* Vh* Abort UrthW FOV*. 
eOQ. JWawit posiih s mm handled by QttWL. Nd mrtM- 

iwn « wnta to 1m *«**: Cue cn wjwc oeyelomnt 

ua sow iswm *w*uab p*h»l fl *a«E 

AUTO $f CHIOS, Ftone £pe*A*a, Stra™*™, 

VCff i. Telephone DiWH. Mgr*l LOtertf PrW Anwrcii 
tab** tViicque FREE I Wmr AieQvm Audio. i® Boi4h 
21*3 STr+t*. BHrmogb^n. AMftamA J5JS3 For Dfdars grtty 
400433^. 

WMWTH* flq BSggg BSE gSB 5 

11 M. Rid» SJ^id*. D&dJer. H&MKk, MD 21750. [301 * 
BJWMD. 

nPQQVPI PH0HEI SMlUhUnbr, DM^Cerf- 
te**. Aw**** DAtoL Aooss«ft«. CjMkij sex rMuid- 
ena H. J. Conimun hefted i, 660 AmaMndam A^*rua, New 
vtrt. Hm rath 10025 — (?12) 72 a - 456b 



stbrio, cASSgrra taws, itc. 

PW«0ut-0l-Pwit Aaurn. Fatitory Chmh 25,000 »l 

sect Led S200. MundatsH Wm Fir p M*r. R*oo«l 
WaMftom Ku 4617, RocfWibcr. Vork 14#13 

» THACA TAPE REPAIR BARUAL1 F« Vgur BnAM 

IVAi Eiufy. BASE il.OO. R S#nJ¥, 54-19 60tn U4. 

Maspoe, N.V 1137A 

UCHT 555*5 n™ tfwwwl STROM UQHT, Wiofc 

5500 aMti. Mignatfonra, drtu SMI SflJflwile Oniarq 

CnddftBN <24 

0UME> — OngiftU HH 46X CH^c( t? W C&3 toon) 
&4to4, Boa ZZA. Wamp4Vfl«. m Ml 63 

MCOKVTAIUI (Jwouito w 73%: *i WmAs; no pur- 
rMwiflPie.il, ije^nl iwbnui »ntf<5flC». 
iWH Fr« drtaJa. neMual Hhk Ch*, 650 

Main Si., Dnpl 1-Cfil. Hem flOC+iellft, Nw VoU >0601 



MOTION PICTURES A SOUND 
EQUIPMENT 



FREE HOVE INTERTAWMERT CATALOG. HtAlwIsoi 

Hba m y1d*d«gV1]P. Kip«f 6 nr l£ mm km h«9w 
kCirfl PSianiDurt, Wamar Brg* , CoilAntAi, MQU. *»W3 
ba. &*«jy *nd fTiOrp, Spool* tikn w urd*9 Wrrl*- 9si 

1570-FV. S(Mh Bprid. W 46634 



CAMPERS AND TRAILER KITE- 
PLANS 



CAHPCR^THAlLER KD^-PUIHS - Firm WhHU Waru - 

Co™™ ■ MOUMtipmas S mp* e4r>wuwn - B*«' r.«*trry 
lUJO GL£H-LR-V* HIS? -PM Aowrw, B*Wiiw«r. c* 
W?M 



BOATS, OUTBOARDS, TRAILERS A 
KITS 



eotrerrs- PLANS ^ PATTERNS - FRAltlPACS^ 
FIBERGLASS — WCAT* CWAkfluw - 300 - 

aiirgnl - B -SO — ptwoOd - rtwryla^a — Bw — P0W- 
ERBOAT6 — Irttoirtj — PUltmrt — pVta - X»rt- 

IWtol — bytiopll^aa — 1 jnabtKJU — BAILBO ATI — Dfl> ■ 
adiwi — TiMAanAAdra — Huttbulla — -molQruJl»is — [Kt- 
ACK-CAHOEfi — Large &eiect»n mxkI — ovtvai — nper- 
>£»l — BOATBUILDING — mg^nala — frvt hrare — («- 
I*n^g4 — rig&ng - hJI^ - jfifm d — PI9ERQLA53 - 
poiyviCfc — rxwns — gktfh - fr»ai — C-Rth - 

spocaaJ jocftgn |jqfl6W' : id»nfi mn& 4 ppty amvribcn syi 
lem — cuiJagueJ 12 00. {Boob PrnH2<f BtaDuihang 
16 00? CLAHKCnAFTj 16-P Adutune, Tra***r4a, HT 
14150 

EVBMUDE IM i aH sum Scad JufeCuifcxft 

PFD S3, PifiFUJIrtg , ELK m Mbtuiv. 61-0 Mflrr^ Rpa<J. 

Lyitottbk, MwVort 11563 



BOAT PLANS - FRAME KITS - Pattern* - PtawtoM - 
Mb«A - Oul&cwflfi ■ Cw»u - Hflya*g - •HwAoitfa ■ IXkA- 
boafs - HauMOData - RunVseHJts - !>wi*g - WortdbMtt ■ Frifr 
log Bo ala - B' to 4ft 1 ■ Construct In - Ptywraf - Cold Mooted ■ 
Wdod tpofr ■ - Slem. uw»i coat mgfrrtl 

baiy, proven me&iodi tndudff inair jd»ni espeoaJty br wrm- 
teun. NoldlUngl gupwi ■ Fasieor^s - FdwrglBsi - 
Qtoea ■ Span Hoc*.* - ^nAarPtor^ -Huge ikd-papa wlatog - 
S2 00 ■ tooud« ft#* BoflrtbjiWMg &jp^oe ! Ekk^t* R»n- 
L Murine, Roktipa Ctepl 01 P, CA»7G6 

BOAT Knt - K ^Inte mcxteli - PC^CR m4 SAIL - 
16 -W Mo4M htJe and Oeths come latfory 

ecjemtiiod ■ inrtlai lactoy aiyppi«Bd mwor SwinaAlaO 

hxy-Oufl «Mt. No eupflriffxo rtquTeC FREE «LUog Lugvr. 
OepL BC-Al, 3600 Ww* Hignwjy 13. Bi^namlle. Umnepple 

55337-16121 flj5Qj0O& 

300 Db«jps. Fatlemj. Kit*. Csladogs PwtttwaE U 60 
SaAHWl tt.00 MannfSGTBn. BCJ 16! V. Br^nign. fcUa 
Q213S, 

BOATING EfttNUbASTS: te UMLL BOAT 

JOURNAL toe hmartFify rmguw ttevoted to bom jnflsw 
30' Cowers flMerytFiinfl Item Mil #xf motor tHtetS to GffitoW 
And rowteabf — fleepwaigr end mUnd, PkA iwi?- daitgna, 
rvpon. ttonr-to up* mejmsmanw *rx/ mom Jwn lift fcr 4 
«dv»n^rq m pn* tos mg Send to; Smell Ekial 
JoumeL Oepl PM. Boa *00 fewin^ton vwmen\ 0520i 



CA1FIWQ 1QUIWKWT * TENTS 



Ff.CE Catalog Ev#ynng Kr ctmpog CvtvpvTi Cw 

tOTN. Bogota. nb» Jaf»» 07603 



ATHLETIC AND BODY BU1LDIHQ 
COURSES 



SECftfTB 01 Rmwctyi Mu4fiW Guv*nie#d Frf* D*uib$ 
Jcfm Asvxim*. Bo* n 72. Nbw Smunteb, Tern 76130 
PHYSICAL Frtni« HwSSioe. DvM 40, PO iH 
Wefi48T^i SpTtn^ lirrfkM -60&5B. IrltetTuCtorv uqpy 
H0REA9E Hwgrtii Oetaila Sc. uuarvileed TaII-Up 
I60KM), 6dk 32307. LdutfVllto. K> 40232 
GAdH W+ 43 M h Fs*chcds$t^y *1kniAiit*d tie>tw3ftJ luno- 
Uwa NL*rtbon *tm3» wm-ie, perwr^J EiceTtraing m*ntovy7 
Recftefi. {tyammee 53.75. Gvgrrq*f), 252. Gi^m^or 
UTM34 

KJUH0-FU fftm L-tei Huti 'MdJbS. Bo* 1 755, Depi-PM-1 

FtoioliiU. Heeir- 96606 



IPORTWQ GOODS END EQUIPMENT 

ARCHERY kuwcal DiSUltu P'lryS Ah top Pra-idfl. Odmi 
shgjped »me da* rw» irH. Mdn^buit gu*^ntou. World a 
Lurgran SuppJi#. Free Cataog. Mderwn Archery 
CDtoarumn, &ana Ledge. Michigan 4863? 

SttlllHIINQ Rool ChemKalA WttoteMi#. Majtotoer 

IrrfCrrmiAori, P.O. £10, WAlATtoYn.WBCWSd 53094 

" new hon-^up golf Grips i 5BT save Emiy 

Fr&a DtteJb MaMeiA Dot!. Bo? 6306P. W^xfond Htfe. CA 
91365 

" FEDERAL FkREARHS LCvih '^njlKan^- w~>OlBa&lu li^L! 
insOHjaiMA 55. DQ. PFR& = , V a Bcj 2600, 5c nib F* NM 
17501 



FfSHIMQt TACKLE, LURES 

PLASTiC WORMC 'T*>;e you d-in 1 Mctos wpoie*. iKMlt- 
Send 50c Citoto^ Supir-Sppn *23! N V*m*y StrpeC. 
Burba^ClAf S15fl5 

9«t WOUM - OfflBw, 0«p.»5« 'lap Oyrw 
Whip: PACO. Bai IB. Fajwyu Ciy Ftortd m 32401 
HlfC TACKLE SAMPLES! T^kk, Tff- W*rtWd' Mo 
Eij>orie«ce RnquHed' Frw Rcd-i 1 Route 1 . Lur«' Ffep 
Dciailx' TPC, &Li 7432-PM 1, Trpltod, NJ 06629 



DOOS AND KENNELS 



INSULATED DOG HOUSE PLAN Fwr itKte* oul to *n*y 
dpariinc ftjdtuw^pttor PitotoOopytf'pJitoMflfldpeeted 
in P U BVBilabiD to £dr Sena nr4Br b: Pppulai Mechano, 
Dvpi hh. $ok i nn rh£ Cft sir. Nm von. N.V. 
iqiQ* 



BSTTttRliS, QINERATQRS 

CHARGE ANY BATTERY. v fl n*trto Rw Sicjp4* Under 
J35- Ptpri |am Hns fll« ShM Hwn. CCfinBriin^ 
MM? 



ENQINESi MOTQHS, MAONETS 

MAOhETiC TuAHne P»ff cars wfthdtA iuei. Bend 51 00 
to intoteeton 5 Dnimng. Eddy SVHto* Apewte 2fl?7 
CarKH 1Q1D A. Vfrierueia 

REWWt cir Altemctor to 1 i(J 4C Pirn to t3 W. SwwtT 
Bcn; 5*i TM. Ftoto* MTOO 

REPAIR ELECTRIC MOTOR 31 GfHEHATOR&l ALT1H- 
FU TORSI D*to£*> ModH^p, 6o. ??66. Kvw City 
(Anioun &41I3 

EHCUHER Id 10 n*. to htotrl. ri^rlp, PtoTl, 

hepif ManuK*. T nan'ieitojuft $tvAgA Fs«, OepandAbte, 
i.usvated FYKe Ciuiog 51 00. Aihfiind Smei Engmet, 
Mhiayia. Mo. 6M 1 0 



ENGINE Repair Mvtetoa- Enpinn 2 i flHP. Fr^fH» to *n * 
AppVatona Price b, HhjiKiEKm SOD RMundiwb Veiley 
EijLtoinerfl Cd , 15331 7tT S&e* (, VtetoviH*, Cllito6* 
02392 



BUILD 1 J4P wrafile AIR COMPRESSOR. 
tun 1» PSi Fv pira Hem S5B5 to; POPULAR 
MECHANICS, Mil, Bra 10S*. Rfldto Ctty StR . NY lQ'Oi 



TOOLS FOR SALE 



HAM3 T^ - Bily Titoi Seicw For VMM* 0l 

Rff-SHi Afl Artton^aft «*d* RriAdi In $ta&. Cautg 51 
RMijintlHCffl T«i WKrthtei*. Ltd, 11G No. WbH FU. 

TOOL LIQUIDATION Dfd P.fcki-5 Speed Aft Betl»amg Vl 
HP 4.1- Chuck CampWft WeughE 1W Ldi 59.50 

Bench CwiniJr-ti Rocki 1 4- H.-P Motor Salteai irg Weighs 29 
ll-.i 54B.50. Vhw-4 1 Heevy Duty. Bemto B*», Pipe Jbm 
W eighi 36 Lbd. 534 » AH are InJjsIriif Reted nd Gdaran- 
teed lOD^k Sh.gped f naighrt Collect Bowten Whotastee. 1 1 1 
Fltu iSL'eel. Cullner-. Atebams 3505*. 

HATCHET Cwnto, iCyc. Reg A jSS^ ^ 5 BALE 
Pnoe IS M. Fle^ny U7.50 ABJ DtototLiCtng. Bo- 526. 
StaBterMiw* 1 . MwtanC Si i34 

PIPE CiAtef— Heavy (A*y- 2 Incn GepacT^ ■ Ufr ?5. — 
Seed Ct^ch pr Morey QrAr to: J A H Sain to. PO. Bra 
2«79. Bwcr>«wC. Ohio 441» 



AM TOOLS - Fi»* WhiftwMilfl H^KUripa: HdhIv 
OrmCving, 3009 Santpte, $<kAh B«o. w™ *6613 

***** oa v ncfl «3L. a iF Si l BC^KB! wL Litat « guflrerlBe 

K5 &3 fcrwiniMd $49 35 DrainC* latui PopaAr MAthen- 
Hte. Sene 125 00 Cetetuy Si. 00 to Stewflhfl Marfcenng, f a 
Rob 53&S Wiltowtcv. OH 4409*. A ABttotelde HAXAM 
dia& buiQi 3toe eccourw* nented i216J&4*- H 233. 

HATCHET SOCKET Erf. *0 yC T7 U^FIS«3 VET» 
Riq . CrYtmte Plbiec . Pulished AJK?y Sl*el . . . Hear 
TiHYd . TTtln.WJM SdcitelS. Regular 15a ». Whdeiilfr 

direct pto 1*2.50 BC* EKTEFEPHIMS, 2^2 RmdBip. 

Lflwisrile. Tem 750*7 



MACHINERY, TOOLS S SWPW-IES 

REPAIR Ptta to Ch*Ti*tort. S™i 

Fnginto Camb*ie Tflp Quklny and Lo* Pntei S*nrib« tool* 
Kir Jhnp Lie Guarwtteed Ff*o Cetera Fte 4£*ti-l Iteato 
^tomehejn aisC gj™ Ut«« tek ftu RdfU* Pan*. Dep4 23603 
BO? 6229, El id PA t65S2 

r VITAL Cutefiq Ushe 175-25 Tte* 15046 Pto3fflr^ 
ln*rt*y. CA 9174# 

CAR B10C T-ppeff I4in« Tggi Cuffing Site Vb r H s eh 
C ctol Grede. SnA-peited »06 E*c*. 12 to *30. » 
Fto*totto. t> Tre44 to Old Gfltd Rin^a. Pirtitea, 0*3 

Bwhng Sihat SeLt Cer<A PAre Cuh. Malone 337Q-hG3KE. 
MAwAjIute, Wlioonsm 53216 

POWER WTEH ROa BteU Fpr Vcv 7<V Saw, Ptart* H-W- 
MHM PArti 55.P? DCJW, R<li ill Syfflffkl Suwm, Ohlfl 
43073 

SHALL PQUtt&RV Fyrmt« ^ Fr+e Iitoitote 
Pyramid P^pd^*t*. 373£ Sduth Tto Awm*. Phb*diPL Arddns 

*i0*i 

"iMOUW BLADES, CerT^e Topeg Swto An y &a- 
Frw Nnbre Kir^ Saw 5541 Tidw^aw [to*. NoitoK 
V’^Qinfia J^09 

BtMLD PULL-HB METAL WQfWJNG LATHE. W 
SCRAPS UN it, Free TennwrMte, Bra SWM. 

NprtnwiBe HV 'J13* 



COMPLETE LINE CM hqri gun. Cv. fc^ s™*3 CUTTING 
TOOLS, HOLDING FIXTURES, PHEC1SIDH INSTH^ 
VENTS.. UfTAL CUTTHiG LATHES, 0HIU PRESSES, 
HILLING HUUXFKE^ BANDSAWS AND MUCH, MUCH. 
MORE. Uctfl fiirtnl -Sflllrtf wl Swid S3 to37Sftege t96l 

ceielug ^tunaable wKh liru cr*r K.ABACQ TOOLS, HC.. 
P Ol Bo? 3*3. Sterling Hetgnij, Vrfv 4407* 

LATHER Unrtua Men™ - Sheffin* - Megftm*j. C*Mkj0 
H ^0. Shop 5upc«* |1 00 CwnoM 21 CO S#mi Rnu 

SfwnglHWj Ohfl 4MQfi 

bandsaw biapes m ino«j ^ M*iai ?t 

PV* 11 50 to Shoginfr BWei,. Stef flg» 240. w*4^ 

&Wrt 97067 

BALL Be-arlny W»d L^.--u PteM H OQ. N.ft 4 

KDdieU. Ontena, Cweda KDM ZBD 

NEW REYtSED IHfl MA9-TERLOG. 1 4W1 Sm#M to 
DVDiyihirg tmadirAhie 13.00. Bqk B79-E, f arfaj CeLtonie 
9 4930 

JEHGG LEVER - U 4* with Pipe 'Cvii^ juPREAM, 
CUU4PS, WINCHES, LPT? ^ FrW BmchU,* Inflepeoente. 
JEKO.PQ Bo? 13615, Pwflfine, [>egon 97206 



SLACKSMITH S FOUNDRY 
SUPPLIES 



* FOHOEft. g«, coal — hftnteM — toriga — anviH — enrt 
b**tv=n_a- hiackim- T h supp-^i Cuatog H (netoxtot "irei 

pnder). Mankpi Blacksmith SAop. 7636 Cannonstwrp. 
Cannonsbt^g. mi 4S3^ 7 



JANUARY 19S1 1&1 



wimwa, iouimwQ, buying 

ALUMHUH HERMH w4h ALU MUOW KTT Ik propar* 
Dor di. Strong. laboratory lasted Qn VH K»r repairs to bwrte. 

ir/gafton equipment. mtogtielton ccrfi, oon rwts 
16.95 iJl-jft 11 .SO having to: H0 ENTERPftl&ES, P CJ Gci 
462, Bel I a 1 re t#i *■»!& 



INmttY iaviho 



HETHANtr WIND. SOLAR. Full. CELLS. Enjoy Irwh**! 
► H ow r seed iiy Energy Encyclopedia A ^al of Mlg . Costy 
sp*t'i Of- Aflar-ule £oumei or Pbi Ciratq Pi jns. 

Books 4 Energy £*vmg Devices ^ tl» itoA-youiTeltec 6*n.i 
$4 HJ ta: E wg ( ' Serrica, Ha Hughey Awe., NbsFua. M H 
03060 



SURVIVAL SOURCE BOOK AMO BUYERS GUM, Sd*r. 
Wind. Hydro, F jela, tied he VvtvdH, SurvruaJ, Th* tbi^Wn 
•our*. IS year — Ifc^muiif Seamen a fci tarfta t iy i Eys***™ 
P.o. eon 3SS, ^torflppr^v, NY 12*49 



Film ACE TlWfrnOMW REGULATED by Tlm- 

or Pmetcul SH4 Sevmg J’TCHCl ReqUrtF No ThA i KilLr-Eil 
«d fcMTixSMtn f3 00 G to d toO B PUhUcal tins. 3004 TifcaFenu 
FtoAd. N-C. 2740S 



JOIN Tttm Movsmart To Beal O.p E.C , Seto SI 00. S*E€ 
Er wgy. eon BtaZA. S3. LPUS-. MO SJlSS 



AVOID ENERGY RlP-Of FS Booh Dy Eranpr Enpart J7 *5 
+ 11.50 $H WlA. Ba* l2Ci RuSwwd. hid 4W* 



REDUCE yen* tai wtriar heating bto, GAS ON ELECTRIC 
Deuili C«A*gg Si 3fl Eiwjr Enrarprsm, P 0. fiks* 556. 
Forliiaffl Wi 63032 



WO%. OIL FREE, g*# WOM W GMT Comb^atton. Sola' 
Hetf Hoi Walar H^wlfurrfia, BuHd VfiLir CW* AS few as 
SW neph, F*m1 fcr PkFfWfl *45. FWI fc* Sol* Ptefi* $45 
flrrth !nr |?5, Eouy Lc Riad BuntHfilt. Money Offlfr'. Cedill*: 
Check, *fa C.O.Q GMnL f D 60 r 164 Souinii^g^yi. CT 

oew 



SAVE Ktotm Lil* Bulbs, IdtormihflO Ft/ id Sample 

Sand BASE la Brandon Wl E 'll apprizes. 209 Harvard aw 
Efcd, SaafDo, Wiafttogioh M 103 



WOES POWER - FintaMie mlormalied en wood vtd wood 
burring item, Send fcltio. GDi Ekar 4*1 Hopah^ng N J 
07*43 



CENTRAL. MEAT PROM WOOOl Wtod-burring !xiiH>n 
heal Midi* hMe ytok? W waif. I Qiilailf T^lpn 
OcwporitaQri. Bob Oxwray WA 0lS4l 



OUiLO VOUR OWK VOG BPUTT1II. 140 P*g« 
Irwhurtpni 50 p*gn* Pena:, flt#i ».«. Pin* CjaaIo^ cm% 
t?-50 HUmfy'l Kjuipmo^, Bex 142H, Utn&M, K* 03034 



HON ET tHTRGV SAVING ATtr^itv* ihecrrt.1 in*** win- 
dow ihiiflfc-ii Euy pirns $5 BEMlnwcyld Ban 7?7 
Fipnngdin, MJ. D7727 

JUROQHT WOOO or COAL STOICS hhe ihn, ^il iy «« 
up BuAl Vw tadror. # pnc*. Li^g* piw*. meiefi# nn »od 
msirwlionj, gte 0O0f Offlidd HOW lnhJnrt*liOA J1.W 

Vertlalori lie . 54&1 Loum E>m Henlui . Cpucj MOfiO 



INSULATE yoLk- wafar p®*a HOW witfi P^Hyvea dn k. 1 
bOm taOf^ator DISCO, 1 1544 Ar,ab«l Art.. Cdrdan GnOrt, 
CA 92643 



FREE Mai Ihtf R4HOI Your Uli. Ffccr MbufiW Solfir Oti- 
icdor. PAm, VMwial Lst $i 0 EH. Sywn & DMtgrt A¥a«Jtile 
SPS, HZ2 NO ID, RK#™«t, IN 47374 



CUT UTILITY ALLS - Lilrn Maihoda F-w Deu •« 
THOMAS. Boa «MH. Wutnnfjlor. DC 



LOG SHiTTW P4RT51 

CONTROL SMi.75. A^IO Brtwn OonlfOl VaJvHs - 

|5a EH 1 STAGE 1 1 GPfcf PliWS - 11 37.M, 22 GPM Pumps 

— t&BS EH — CYLINDERS: 3^ X 24’ - 1 Rod - 11 EI5.0D - 

4" X 24‘ - 2* Rod - SI 40.W, — 3 fc A' X 1 fl p ■ 1 '* p "Rod - 186.00, 

— S' X 24" - 2- Ftod- S205.00, — 5 F X 30 ! ■ r Hod - S229.DO 

— Wedg#a *37.75 , 6 Gtlon Tank* 143 50. HBwy 

Duty Fr ame* laTo.OO, 5 HR Motors If lS.W, A HP $16* M 
10 HP lies w. FMn Coupling Send ll 00 Vy -aur 

compwe CaieFog wqn SuikMig Tip* 

MORTHEMN MYORAULICS 
l2|$ VILDUARK 
EACAH. HUM. 511 J 1 
(fl12>*5M1M (2^ PHJ 



IOU1 A AiTCTHATi IHIflflY 



WIND ELECTRIC GENERATORS + SOLAR CELLS In 

Stock WidOfll Company Gua^niees Leweel Cosr Laresl 
TechnoUipy from 12 Vi A DC Tq WGC WaHa AC Denars 

Wariirt Eichyir rt Tafmqry, Send S3 W Pw Ciimpt^e E)is. 
hftl^PnMC^WicgtP&.CrMtpryMimafli. P.O Boa S6«4, 
film V allay, California 91312 



FLANS* Sola,- Ftoon Meaner kx Douuit-Hung W^nowa. 55 
Projecte Lrtl Frw Sdiltakelxrp, P 0. Bom 9?4, Wki 
Curn*i4CT«me 



1 B2 POPULAR MECHANICS 



OWN A ZunveriMkn Plot* Soltr Cigi'afB L^DW Send 
15 oo tH Kryatej E^torpttw. " 305 5 a^l etn SveeL Odfrtsa_ 
Tftnea 787&1 



SOLHAS - Sdl*r Hoi Art Ryuw^ BJdklei Jwi cnit#iata 
drtaJa 13-40 - Ik IRA, B^a 46, hii^ldk Ota 442*4 



ENERGY limGMTWN B:nk on AtooWI, Mf4hin«, 
ElKfrcdy 4 Stf*f ?YVl*fru br rtenmart* f no-gy PiDdudW 
$2 AIEnSy. RI. 2. Bot 43, S^n Mvceh T*m 76546 

ISmSSSmTi wfOSm Pai*^, ™wt 

coal eHecflve, 25 ye*r warrwfY Reetdenm 1 commanpel. 
LirttUShfl 43W1nSUlOrBM(» InrbPMtQT! t3 ■ irrt*m*iional 
Enemy Syaleni, 1 19 E L«y ft-i Fbode C4y , PI MO 34 



HOWI H1AT1NO FUEL «4VIil» 

GUI FIREWOOD lisler. tav easier nty abundy, loU- 
rte WOODCUTTERS SAWHORSi Ptvw 14.65 to THE 
003 WDOOCUFTEHi PjO. B*k B?6 RM4. HAtmroe. Mich 
46 mi 

HOW id gee tua mim from yoa StoemHec Water Radiators. 
12.00 Results guerMtoeo A lOeate, RD 1. Bdx 156 □, 
HorwddF*. Pa 16431 

AJmGKT Waodtxirnng srovea seue energy — money. 
Bunding insfrueboriH, Detailed plans, iiiiFS-iranon* Malen^s 
Lift. $5.00. Stow, Boa i H. Oku Eagle Mcntani 5^04 

T5a F18 QA LLO H R f BATE ^GA^LW ^ w' 
HEAT1W3 OIL. i he Relw 04 AnonMidn 15.00 pre- 

ooisrig M 15 the. Retail Oi DiSwSr 427, Heflin, 

*mm* 362*4 

MBH ENERGY COSTS 1 Sm meuwy by Dum**g yCAir wt 
BenelHeiSt? FprCompI*!* Indrygtijn^ panffH-WT-j- DIE 
Enlerpnw*, Bat 1% Rfl3, WIlRma .ake. B-C 



«0HC CRiFTIHAN 



WOCDWOflfEftB, Hoctryists — I SB 3 CltNbg Dontaning 
Ciwr Cane. Siraa kA^oal Works, Clock Mi. lamp Porfa, 
Toots PuMinrfl Matonaft, Hvfwvv, Plsp?. etc Send 50* 
Barap, Uepi PM^ai. 935 BeJiwi. Hnataotl. hi asew 

UNFlHfSHEO p*2une frame motMdng Fectory ctoseoul 
50% disccwm. ZttJ style* Wme J^». i iB-PF Sew^ Morlh 
H*opliinE MW 55343 

WORLDS LARGEST CAYAUXIT Three pounA 632 
pepee Every -k; Supply. Machine vnagjnepte 1500. 
WLmsH* UcAifligan. RM-Ui. ^vswn C*Ey, Yc*k 
T37» 

""WOODEN ROLL TOf BKAD ^0x7^1^ Psiwrt 
Initructb™* On^rt3 50 Fhrws.P.O EkJi 4^1 3 , rtimpfrtf* VA 

zm* 

r^mtURE Piiiq, Ongmal Dwv4 BASE- ll DO imCar- 
Btog. Se^pplfl P|*n. Qnginj Id^e Plen*. Hm IJlJT, 
Becr^mfrito. CA S46?3 

SIX Svnpie eocdtn toy msiwSb design*. $8 Krause 
WOWtrMl. p 0 &en- 111T, Mir-rfen. L>mi«(u 7 

WOOOWGRRHIO - Cel* log ^ £i*y Arrwnwi Pm «n9 
K-f? Artitaftf tr CtoOOfJlCr - 54 ^ ttVf bn-ti,:w 5 *ThJ 
$1.00 Id SuyarOnanuh Weddvar^, PQ Bdx 499. Hogue 
Hwpr, OR 97537 

FREE PJna Fur Fumitur*. TdyS, Ndwltiff 5l>3p trjiip- 
mem YllurchCKx dT 5Fm« PWtx With Piu^nArt dfBQ PAgn 
700 Mutinied Fiend lend J u5 15 DC Ref^naihlD to' Meyw 
&sles. Bcw 2631PM. Mesa, Ancona 65204 

OVER 7fl PATTERNS 1 Eft+^y Pm«UC4e, W«dtoy G7b, 
Yoye, Hcwscnuld Acoe&snnea. PLUS Stop Secret* Onty 
15 00. ACdanlS (P-11 1, 80 * 352. DdfWS, Ma-aa. D1923 

4 HOT TUBS SAVE S60G. &jib your Own 5 or 6 fr 

pik +4 an a /iao jteeni mo -oLiva 1 noi saiisr#s i 
Skgcti Eng. Co.. 15650 MvshHH, Ets^rore, CA 62330 

" FftlEG^IOETnBji^/ linshng Gnr^rW 

FklWhfA. Boa ’ 43&3P Wi 532 ^ 4 

“WGOMH afUM ENGINE SHHrwy ' Y pe FtS Sd 
cixxe if W Engineering D^wngi M.DO Wmjcfy. 6 ok SH2i 
Br*d*hbh. Flffiaa -33K6 

TftUNDLt Bed Plana 12.50. E-Z Roll, 3104 Was I T hrcnoi. 
#1006, Pho*f!>, VJdna 65017 

WOOOHOLMR. '.7 S3 Affredrrt Inwpenew*- Pldrq 
12 00 Tacrisarv Br.x 15l54 Djrhfem, HC ?7?*a 

WIND Ctwne* Send 12 do Iff Of e*mga and m«ruC1CflB CY 
Send S2S 00 tor Competed Set PtMrtpud WYid Cinntes Mfg . 
Rdu** 1. Thomson. Ill 



TOT PATTERNS* GRfo. NoipW. ArfoP Vtfirflmiili plus 
VnAa Mnnay Jig Sowing". Ufily H W Pr^tid IeL OHM 
Msaleicrafl J5M, P O Bdi 531 Fait R<lga HlfrOfS K06& 

AOYAMCED COMWKrtC MATERIAL* ayail^a (or 
home cfaAsmen Aei ^pace grade KEVLAR car- 

bon F t»i . resins k>r hand lay up. m uc ymx own hgh ^tiwgih 
■irjitijfHs. pans C«4l s/Teng. xiropm parts using ctopped 
CARBON FIBER m ipgMy Sa^iptff *fth CixnpQVte Friuce- 
ton BmhWt hnsi pt^ocs*. Its SO DookSet 16 DO. Cafawfl. 
II 00 AEROMATEAtALS, 29 L»0gf Rpad NtflpCic, CT 

DC357 



CATALOG FULL-SIZE FUWnjRE PLANS- 11 DO 
Refunded with HrU i^doi TiadaiDnaJ Tarty Amencen over 
'W Furnflure IM&gna, 14JS Slier n^n. D**f1. CP-61. 
Ewsien wrnmHJHji 



GEARLESS CLOCKWORKS, «*•*; mAH p*Wto 

*4wirt&s E*r*i*i*4- U. Cl*™/ fiEcmr jeweuiy box 

plan* n drkfepr*M. 11J4-TOW 40 Aw?., Gar*fiv3e FL 
33M1 

REDWOOD Du^ MyHjeeood, OeveT^HJ Btotu7Ali'IU;wi. 
Mn Also BROCHURE, 31b Ftodwood Burteeque, Oepl 
PM-tfil, 1454 Orehanf Home Drive. Metfkxd, Oregon 
B7501. 

WEEKEND PROJECT* - Mane ITte&e IS wooden pmcb 
hr ecme&ne you wve Assorted plana from s^iWrWs toy* to 
Wtfwn 4ems AH tor wfly S3 5a. The Woochwrter, P O Boa 
127^4, Jadkrai. MeHsstpp* 3&?: 1 
METAL SCULPTURE Ho* & booklet. 3pirttern* 1? 00 
OknsiMc?. PO, dot F2232. Dew. CdtoradoBQSiZ 



CONSTRUCTION PLANS, 
BLUEPVI1NTA 



STORAGE fto hte n- B?*?? F’jn Catalog of Garages, Sheds. 
Wbfkshfv* ... $2 SB 1 WTtfl -Pow-Wfl Ftjbucahofti, Boa IM- 
PS. Bourn Boston va. 24562 
COIY CAfiJH - COTTAGE Ptera. Meiwlsi L*1, in mx 
dons. 13 1 k ?T, 16.M, Jr4*nof S- Edertor Photo* 14 OT 
Cacrn*. 4S Tpww. W»ttorty R| 0K691 

BUILD WnrkBl>e Cnndr- 6uL nl D'dlntry HPiiSWid hfema 
Cftfftpfetfl Plard S3- DO No CDO'i. CanieJ Crettvtgev XfrA 
21 tl SfrML, CAJ'yO-i TeiH 790 E5 
POPULAR MECHANld L0W4HT POWER HAClC> 
RAW PLAN — Build Pus power lod and *n*ha hackanwings 
mi ms let Few tools. nHewy. SletH pe/ts considoriHf stock 
iism* Fmh uauree can be any te hp. -t&eftrc motor rty Li/g- 
an FLVH 13.75 postpejd. POPULAR MECHANICS. Hit, 
Bar: 1014 Pft&u City Sta . Nee Ywk H v 1DTQ1 



LOQ CAPIN1 A n A M FTIAWlt 



ROUGH RUGGED 4 RUSTIC S.00 PROJECT* I Hike 
cftaira, twdenea* lotto*. Ibnc**. A lummer bouse, bmS- 
htnrton, and hbu&* numbers., lamp*, ub4ea, ihAhea, 

Ku e^* ftiiIb ffr^hlrw^re. Ill AdUjM ll frl*y ippa TMt il fi-lpl MET 

Mecharw* avsldble 1 h $4.00. 5a*d older toe PM H11, Boa 
1Dt4 Bsdto Cay Sla., Mew YcA, N.Y 1D1D1. 



HOME WILDING A REMODEL I NO 



HEW Hora Plane Used, by- A/wca'i Leadfig bMn 
Oyer 7S9 Deai^ft No* AyaMat?** to You. Detere Free 
Gertnghgow. Be^ Z99. De01. PM, Topeice. K* 6660 f 
EARTH SHELTER DIGEST U^'infl. Art^^qiSl! 
FHrn tj f Lktoe^grOulW Flomea. SJtaCiipCiln S1&. Sample ». 
1 Ml GIFT CALENDAR <.V Earth Sheherod HtrfM, AMdaoto 
HO*, 56 WEDCD PUBLISHING, D*p. PH, 4JS Fry: Road, SI. 
rauL MN 55102. 

BUILD Home Yourseii 1 Hem Money Saving TecJ^tauei 
L20 CO D&P Inc . Bon 45i team. Fla 33itt 
SPIRAL STAIRCASES - Custom Ek^I with BaaUUfljl 

Woodrailins HighaiF Oija-ty. Lowo^f Price Gordons , 
Lugwi KSS7648 19 1 3! -669 *341 
LOG Home sus'ineas Cetaiog ¥nd' _ toibmtahNan GuU* 
13 no kelson. P,0 Bn fru, Hobart, Indiana 46343 
HWT-YOURMLF PDM 55 Own h«™ ** S17J00 00 
[Xtitt. 15 CO PL^h ttofitM, Rt t , W. Egg Hh4». W1 

54£OS 



PLARTIO 

CASTOLITE Uqud Platuc*. CKyeial das> tokra For^aat- 
■^g. embedding, coaling, i^ei^essirg n indusl> lafiortoe- 
nee. Lfatt nun.. Haproduce *aut desigoa with our mold 
mstaealG RromidM. Catalog 11.00. CASTOLITE, 

Dept fllAPM, Box 3*1, WbotSHDCh. II. SfBSfl 



DO IT YQUREELF 

BEAT INFLATION lk.iU A Casket Sarto 14 94 hx Dewed 
Ptorn, Send Per Ftee Ini^rmahon on Ready To Assemtue Sol- 
41 Wb«1 Kn WAItt finK 430. Spvii^ Fork Utoti fr4«0 

UPHOLSTERING *UPPU» F4bfk^, Vlnyt*. Twj*l. C*W. 
Instvetapii 3CKK5. Fr*e Cdtetog Jim Oertdy SeNs. Bb*i 
3C377P Ctodmwh, Oh id 452-30 

FflEE-HEAT SCLA6 UN FT. Can ptou» ^T^'haii 1 
ing needs ol tyj>cal 7D0 «j. It area 1 fluid your own tor ley* 
than t?a. -ndudng Lie is 95 you send for eon pi aw HfuBtraled 
tT^Mng* end JTu^aiE w 'Solar Umt*". Box 10337 G.S.. 
Spnn^teld. MO 65A&4 

PROJECTION TV Convert your TV to t*e*K4 J Fern 
jKlure Re*urta equel to 1^ 5DQ prqecttY . Tcur boat Leu 
man 1 3D DO s LANS 4 LENS $16.00 . . %Birtoad mtorma- 
It&n- PREE Mappcombe, Wa a^m^ton Croaaing, 

Pennsvtva^-a 1^077 

VACUUM CLEAHEH mm E wy^Miriii7 
S‘51 30 Anie^can Eiilei-pni^vPM 19304 Yurinwen. HasoCH. 
CA 31335 

now 15 Mike ^SSSSU W5J3E35 SSJii 

Eefiify i' iPfrUMliigaly 111 Sondjags. taw!* 1 
Draken. Bon &iq 6. Hamsbum- PenneyAwiii 17it2 

MAKE Your Own T-aps. Cagiu. 2500 Cage^-*m^7Ciinuh- 
a H 7-96 Pr-apcd *gg Pidure Pet Hobby Sufitpiy CeUtog. 
ii-00 Dedisiib^ SirombenQ: Pe& UnHm4ed, FKn* Star 56, 
MUtoeHfla 56474 



(Continued on nmt pegef 




DO IT YOUM1LF 

KfflOOttTM REPAIR MANUAL ariflan by M Itoenaed 
tBchoioiari *17.96. McAnUJy. Bra f&MT. Memaftil Park 
StMon, HoudDfis Thai 7TO24 

howle RSK9ilBfFlEB»FIB«16i 35TK 

dSw Lh^ Send *3 SO ID; BAS FiWpn&pj. 3072 Defte 
Wifrfi _FW, HAQlq^,0H?7»J__ 

GET The £*me P'OtewnnieJ Result* YmiXWE Ustng £ap#n 
■tee Relni&nsrs, U« My Ee*s> Emoomicai Method Of Furw- 
lure Singing Send EJ 64 For Mtxwy Saving Qelte* Td. T.H. 
Swbaa. £l?T Glen Roy lm, Pinckney, Michigan eftiefl 

LH» tTViTSTg' rniHXi*l . |#y'rtp(jD^ Flw dMedi. 
W FterUe*, to 340. SutfwWi, Own 97479. 

■LWnWLAlWQ. Cpip ^ I u iniAuri UEnA, M 
metil* EtactrcpWe metafile no nrotrLaikj ifama $G.gi firtella 
free. Tfc^. Bra 95-Pl Palm Bay. FWJ* KWft 

WELDING ALUMINUM |M “PflT VTAL a M*j 
UMWR0. Ffr Ir^rmijaaci - SASC to: De*t HP, 
Aiumrnmnha, PO to 517, DaLate. Fterid* 32720 

MAnJwFffovTF^^iT^ andmAl^anm^e 
in IQ mnut#* trHFi ,2 Common HwwlM tom*. Opergm By 
Law o* Nature GtwvW Sena *4 9ft far simp* 
iratFUGtons, Natures Toy. PC to 2*43 i*rat*y. Mom 
ComCna SnOOl 

WATER up $ i|Y MAIL! CMipm* fd*ni far Fnpltv*., 
HettfliMi, Driurtr RadatiaL* Al|d Cflemg ¥(* tMUfy 
GiukrAniMd Ml3ir«U*A Hddltiri. ACceiiOrlrn, Cesicigue 
HflO PMwit WM*4*A tflKB 2te *H. Btetefay, 
CAU7D1 

CONTBIPOfUflY Wn# Cttnl Plana, Sand W SO. 1AM, 
to Sfo'h Fwflflc HiIib, tfiincU ariJ O' WO 

BEAUTIFUL CYPHER CLOCK FROM FLORIDA. Low 
Prices, lOOftm guariPneed Compteto con k/li w^h cvspeu 
woo d, Battery operaied quartz obefc nwvem errs, ctab span) 
warn. For MHmittwi and pn» U send 52.00 Id STEJOH 
ElfFtfiRMESt 1 1 10 5, fra Gnnde. a i«?. D*pi iQ7S r 
Orta/Kto. Ffanda 32606. {$2 00 rtfiraMa wrtfi nrsi ordBrj 

‘FREE HFOMUHQNII -FarHailfc Gratis* Ukteup Psm 
He! ~ LEARN BfOfWlA - AvMk, to 5202-B, IfccKM, 
HnobflllB 



PICTURE FRAMES IQ HE PflpUEJ OF. Bu*T yOu? 

*af \ aunpta Euols. DMindhetotfi. tf*i04h*tite- P**n» 1300 
Mabertay. to 147. Ch*fflft*lpk Hindu Sts 30 

Al VUI1KM PORK LOVERS: tod y« ram pelrt* p!fl 
center Complete easy plena SS 00 JindudH a Portia bps or 
ccot«gi Port: Ldvwi KSf. P.G. to ISG&, Bihvn, NC 
27ft* 

Ba ft plmTibrig, fyrti*D* ™p#jr* E"«y 
mAnuM* toigrifete tEtfefUrt* %*M «aCh Ai Tf On* 
PlymSwig. toling, to 4$S, Cirx^H^. OUl -I3n3 

EXEACSE EOUMKHTI tod Sturty WetgM toch, sir 
up ftaA, SguaJ Stands From Sc^ap Lunlw Quality Draw 
ngt instruction b. taOo Kens Plans. Box 6 5 25. 
RflhfvSnifcn. PA 1 TfioO 

HOW buA a decDrame FIREPLACE tor you none a< apa-n-- 
merit. Uncoodiowial guvantee. Send $4.B5 lor ihapuctp^U 
BocA. Creebve Wcrta 6«fi N. Arteewi. Dept PM- 1 , Owagp. 
«K 4064A 

BAtHTUi HEhMSHlHa ttty Eb ictew step by il*5 
flsspu£3»ei RafliriiH yoyrownof toernanewlrAO* Canirwca 
*200 a Oeyty nm wKh INi VK^ebta mtomalBii. Send^ca 
Pom4cm Pndt. 7J24V& Rsaedfl Si^tf . Sttf* e&9 Hsseda. CA 
91334 

COMMERCIAL LESS TtL£W0O*l $Af* ;,\7 

Plana and InatruchyM. ftanyHa Sound Swricn ter my laievi- 
SW Pteoa 12.50 - Hit S7.B5 - /MM (10. FfTTEPLAN, 
to U, Bwmydlte, .Atada IXMi OLO 

HOW TO REFlhtSH FUHNITUHE. Pr-j-«iK>ial Rniuli. 
Send *4.50 Qfcotmi MAI. to 17T-47-PW Hahngh, Norm 
OkHHU 27019 

MOBILE HOW OWNEIB1 Frvn The 
vtn CuOactlun. "Mow To GM The MoM From Vcyr MoOele 
Hem* Ftmaoe Send 11. W To: BusCiya. PO to 1M 
PCMitw. W**n. 9UTO 

AliTGHOCV REPAIRS' Di: -I ^r«ll f»y i)ap«y ^ 
Vui/iuA. EoHa npw. Fw inter rda bun. Ki*l CnlertinMS Bqa 
HB-AH, BlflndinSMlH*. Ill, 51420 

MVDflAUUC Lt» PUTTU1 fUKt £«erta lOXBO fr 
pnauif P pyrartJ by 3-tp Mgyn#. g^nd JtflS Id; 
POPULAR HlECrtAHICg, HIT. to 1014. Redd Qty 5i.4 , MY 
10301 

UVB — *2.006 *n- eeay D^li^nnP Cofnmdkm 
Pt#ns — i2‘ k t8‘ Gieenhwae, Free BrwM^e Ja*‘Cef 
£ftl*nyna*4. Spa 500. UhFwW. WRaJirnglon SflJM 



REPRODUCTION HOLDS 



RU&SEFL F^ter^i lass Moida ter Oname^a' Concrete (Biiti- 
balha-. Plmlm, Ere;. I Cher 900 Id CVxhbo Prvn Tree inter- 
■nalon. SASE- Piycrete MdAL £lh flapHi. Mtcfngin 



MTS AMD CRAFTS 



CREATE METAL SCULPTURES U*^g HUTS, OOLTS, 

Pit » iJu^riton* *500 Meined. 302 Bitwa. 

BpOendail. tew* S2722 



MAKE hgunntt. 'PiuibiwaA. Liouh Leiai flLObpf Cemem 

Lnwi Omamertti, Pte*te MuL-s. A ■ (1 J». 

Wbctey Cafflp«ny. to 29. Pma. Ilhmd EtfiJS 
ir 0ETfl#a Stanw 7 Alanad SiffiT 50C WhiftPWt, to 
west. Funbw L M*M ngjaa 

STAINED QMh S. f t M l ConMte Lrte. HMttfWtVy 
Pr^ cetmtea 11 00 Sun E hir^Gflsw}tk» Dwr CT. 3W3 
tony, EQ9*rtha«, MV 142?S 
”LA^THtd^H*J^t ThM. LhefhW. Dyei, Dn»a- 

inga. Saddle Stwnpa much more Send *2.00 Hfr 

hindafite wr£t enters tc WacPhafun Sr».. P.O. to 994*2. 
San FrwKXHD, Citf. 94 100 

CflAFT-Jewatry Suppuea. iWiowale celateg 25c i 
Roussels. lOJ-itSSO Dow. Arlmjfcjfi, MA <&iH 
ETA1W0 CLASS Ctfate^ P HCO iFteV^clifttel" 
toPa. TeoU. 0te» Sayteswefts. 171 Man Street Hyara. 
N-T 10PB 



CARTOONING, COMMERCIAL ARTS 
A SIGN PAINTING 

MODERN CailDtx'iiny. mill. WtfU fbr In* tmu- 

chune. Cetnoown a tk a 263-2-M, Br i nfowH Coftn. 
□6405. 

HQHPtmng — Eby nw« Fi*et4l*ge* Kwftew 
COmpPny. Cf-iflliltrwn, Mi$fom 55073 
3* LESSON caflwniry] c oyisi Cartwnrsi's w*gaine. 
both 10.00. Hanmwi. to 30357. LiTOfl Nebrwi 66503 
LEARN cartoor^ig. ^nee vfxftif* Wrw: Cartoon^, to 
70fc9G. Ccterede Springs. Comedo B0913 



WOPltl CAM HIPS TRAINS — 
FLAMES ETC. 



LIVE Steam Erv<7i4 Kft. MaYte, Slatwary, Wallir^ 
Bevn Bowers Frbngs ^uctulYigliadm a Hobby Cotelog. 
tt H.P.K.. 3*, Vtafflpn, ~V P Hwr YwK I07l0 

RADIO CONTROL- fapt&nes. B&ate, Helnepten. Monoty- 
des. Suppiea. Bq DiKDiXit Caraiog-M 00 (Hehjhdabfe |. 
Modemrs Sjpply. to ? ift5. Montgoniery. AL 35107 
MODEL AM PLANE OEWHEH. Itefi * Pie ertanvwtiro 

yfiy nrwd Co eecvm m**imvri p*rt?m»ri« te ywr modfrls 

Bora mgVOf* #rto(l pedipn. lay-osA lift infl CftFff aati an W#K 
airffH 1 * fcuteNe ter rttede**. pr^Eell^ ddte ter deCgirmnmo TMi 
^«»r pi'cfi *«l qlii«7reter Id meM.th* ergwip *rkl errfpeed. 
*aq dslH far tel edgiiw Cyl«to*. d*M* 4 ehl 
unuwled, and tfllw Jietei due The dmadsora m* in men* 
afar a unra. irYPaa and dunuv* ratbw iban inai Ate pouidi, H 
tepmulas ire yimp> and c*arty KETtainsd with wodud cut 
narttete*. told 15 CM te ADCO, 57t9 toll Avf , R Wndfi, 
TX 76103 

“So m iiPtwis - H«g* 

Menuleciyrrtg Co- Inc . MorttaziHlM, A KITk 
FnrHO CWIL WAR Wo< M CANNON Piaps. Caietog *ee 
Green- PM v to 692 5h^™,Fia 



TOTS, GAMES, PUXJELE1, 
NOVELTIES 



HACKGAMHOH ^Qbabibry Cvt *2.00. Becjigailirwn 
Card Company. 402 Ana&a. Ireey. Cihr 55376 



RSAOIC TRICKS* JOKES* 
VINTWILOGOISM 



FREE! world » Leading HweVy CsWPg 1BGQ Jo^es. 
TnOte. Srn*™?*. SgCHlF. HnfcOtep. Johnaon-SrWi. Mt 
Czaftteftt. Uteh 45W 

' yEHTHLOO'imM'fteiveiei CvDog t! M (RetendaMi 
war* eo^ 420PM. unwwi. tojedo Miffi 
PROFESSIONAL IUOC Ca7£Sg. Jt.dg Same day Ser- 
ven too- &H}5lrfutfl2. Febuouc Moq-c . 331 9 E Chvtesten. Lai 
Venn. to^Ma «i04 

VentrILmuiomi courses^ dummies. Broctuae 

H 00 - Rgjy^ 603< So- Pyiaw. Cheapo. Hnois 60629 
PROFESSIONAL HatpJi 1 Huge calalog over VDOO Ir^i 
and books S 2 SO Honh Lae e Wi^ib Fa£loiy. Daft FM1. 24 
LifW" ST rnot Dtei'an. MB*Hcnun4l9 021 It 

PROFESSIONAL Vtanuikteumn: Ht^lin-d V«iilnk^uJsl 
teachea You EVERYTHING. Mj±-1y D Li Huts' Ldtb DC FuflP 
15 00. VBfwtrhoquSffl, to 6351 -C, Waoo, Ti_ 76706. 

" VENTTHiLMuiaN L*yr«Kl ■ DbWs *1.00. Dumnea. 
H*rt* Boi 656. touted. Somb* Carcorn 29902 
PftOFCSSlCNAl MAGlC CAflTOO Sl.OO (RetwteaWai. 
Over RE Frcks. Fast Serve* MAGIC FACTORY P.C to 
357. BteorHiiHd. Corvwreltu 1 06002 
"GiaMT MAGIC CATALOG - lW 400 Tnchs. *2 DO — 
fletenaH* inrfth OnJe ParterriE to Sti R tchmote, 
Rtehmard Hb . Qha *4lU 



HOD BUS AND COLLECTION* 



tXHJLEOT Milrlwy Meoifc LNi 50c V*mort. to M7 PM. 
Bud ¥-11 1. IW V Qr > >1$l0 



DECAHj EMBLEM*, PATCHES 

EMBLEMS and ‘n&qnti Made k> Small y Large Luis ter nny 
PupoM Free Ceialog. Eulai^ Emtfcm. 311PM k erh St.. 
Uiwi City, N.J.o™7 



CUSTOM Dpaijneq Embr&awad Embtamy. Na Mlnmum. 
□etebg * toV* EfiteHm It DO. SdUtltenv Emfc*em, to 
3PX, Iu*yt, Nqrft Oate^te ?7049 



ANTlGUISp RSLICm, INDIAN GOODS 
AND CURIOS 



iNDuUi Artrfeda M 25* BHUpolnd *7 50 ft™. G to 
Bock SA 61 P P. torrpT. todtefa. MO 64741 



1TAHR COLLECTING 



50 YEAR* Ote fifteen iMfe** United ?tete* M fifty 
yean ate— £54 with Kmh -#wcn. to Cli-P. Ne« 
FtoMt, Nto Yfrfc 10604 
IjOOO DFFEHENT WORLD T 100 iVFEHEHT^ 

UAH BEAU TILS *3 CM. Approval*. ADULTS- OfiLY. Gou^B. 
to 66-MH. chzalsetnfen. Tonneuee 376*3 
BHLATHTJUtWG Be*vti>LH. 50 Crifkrenl mint Mc*w pc- 
tenets ganidpT veft » »* only tl.H tefll nwK usuAiM set 
*py*TOli Ppytea to 132P- Sidney. Qfag 4M65. 

FREE Wofhhnde pachei Penny aiipfwaM. Froefich. Box 
41,2-A. Modon Grow. IN 60043. 

PPWYI AppKrviit 1 a ag-rto* cM~toLter itoffc *164 

fijste a,, Sen D-ogu CAW. 

50* BIBMtt You 100 pttoMJ ptea aoddwdc apprtMala 
Capt Shew'f Stamp*-, to 277, Ocean Puk, Mena 04083 

UNITED NATDHB * Cfamplele Mirt Sets 25* , toxwm} I 
Comed*. PCS 1509-M. LM4 Piacte. Fhtea 33B52 

so WFEKEKT C» U-S 6»tte**n l»l tete t9M - *1 JD0. 
Ed Fteuan. 423 Shopard, Mte^ltekt GhU 44BC7. 



OLD U E SUrvi on ApprmW Cheetah to 15355G. 
PhiadeWia P*. 19^1 

MWTCHOCVi*Tte u.s Iri POPE JOHN PAUL iOwrmaflv 
arateO by a FenlasboftNy BNUtrfitf Frn Tim* Cover wftn Office 
PDalnvarkA and Ldvety Engraved PortraK ofl Hia Hotmeea. Only 
*1.25 K-U. WALSH. BCK 308A, TIKAAHOE. NEW YORK 
T0JD7 



&DQQ.O08 -^temcn • £0 Cnunlrtei- H FlMCY-. to4*rv. to 
41 49. D*4rb5m 46128 

WORLD Wkde Sfamps fxigmsd in t>«?as on appre^gd 2R 
end i*j TRUST STAMP COMPANY, P.D. to ICfrP, 
Jamaica. N Y t1*» 

CANAD A Tea Late ConvrwTioPi ft wea iOs Canadtea 
Apprwela Harley toidnwk Util* VaAay, New York H7H 

15 w lima ate atire# mini -Si per &Su**n|r Sheet At frec&te 
pnee rises 4* ntter b**irful *J*mpa ute ooNKW tuppMti 
■-ajitead My4faSl*rte*. BS-1. Cvteen, N*« YWk l»1fl 
FACET &tg Bargain O&iafag - Him Edibon lurbng tnouutei 
si twgam netu* og US 1 SNA t lamps, pee**U. iibizna, 
esevw^u aw aottriwo, Mid fwa- Stamp* Bom ou JSpprmr- 
al towfl to any or nona rwu ri prmmty L c>hh. 
J&meatown. Sianp, Dec* Ei 1PM. JamHUawn, NY 14701 

S0Q5E » dm*r*m 2U a aw* Bo- i-C, 

Slim. Qniw. CW* NTT 7H8 

FREE Skirprc** DoUecOon send wan Bfcpp-Dvala GauW. 17H 
Uruon, Sen Frwioeca, Wigs 
PLATERLOCKB AND MINI SMQLfH. NEW WHOLE 
SALE PRICE LISTS. WG DISCOURTB. AMPBCD, to 
26066M. Si Louie, MO 63136 

wowr so Etampi 3 BJ65S i5e Wtvi v w 3# My 

APpmrtM. EIM E. Handrti, 1QQ1 Eng toto. TX 77Q0Q 
FREE 220 1>4ri Sleie* and Wrttih Stempe Apravr- 
eli Stempi PM. Bra 1427, Beiniow. CA »7» 

WDWr 1 16 tf CMfarart Germeny 1 0c. CommamsulMi^ 
Airmai*. MigP VaTjsi. Big CMteog. Ba^in Uita Uh, Fhw 
S remps ham ou 1 appmyai Service. Buy any dt osne, rotiam 
prumpoy. pieaw Jinrnicwi &1ai^ Dept. All PM, 
JemertGW*i. NY i4?0l 

GREAT G:h to tit pur^hw - Tro UFiiTU sSfeH 
appdvan and waM t*i 1 arvica. Sord .15* *N nateTing The 
stamp toAque, to Htt Wheeling. II. SOpao 

FREE U S. M.n Set. Awnwtfi. HftJefcrate. to 4 fl 4 T, 
Sei^e C^re, MAwm a Mfl44 

FREE : J2 P«ge u^rtte Stele* ate UnAed Neten* Pnoe Uel 
Shetrnn. to 4 1 054^0, Marin Mivm. Ftetee W4l 

COMHEHOHATtyffl — US AfrUrtmem 25< ApprCwaa 
Lee i. to 2 'OS. AHm ny. NY 12220 
FREE! 3 DiHererfl Fnrfrgn S«n when requesting VPfWlN. 
awll - D«*rt fiG Setee. Era l»5. JemraSa, 

MV 11431 

u. **CartvntehW8liee 

rrteincirjtvftj «(i Af3pycml£fe tokm Dtemwn. Key 
B&'iiM 33037 



' WOAUTWtOC StJTE AwDvalf wrtta- LAM Siaw. 81 □ 
Oetrxig*, Perry, Georgia 3iO« 

ISMCLISDdfaranilOtApdro^alD Sam Otekten. tom 

Deli ay Beaoh, Ffatea 33444 

iU &4terva U S Sc. AHxmeii aadfay, to 425 P, 
MdHCTwi. VAJ3I13 



(CMHHtnuad on ren page) 
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STAMP CO LLECTIHO 

[Cormnuad from pracading paga) 

FREE Mm Du my 9 bC. Haq^iif AJpxuqh, 0tH 

K^hbrttyo, NJ 

900 Lnuama. Estonia, Liftvw. Ukraine — Rwe Dollars 
Hql 173 UOm MtfflWDwn. Nm York i££*0 
U-^ wr ap#a#lt? Rag M eajmpt#« B.OQ: 1836 Ai*ny- 
Na*y comeip* 92.00. FtM UtL Bamm, 260t Art^H* IT. 
flfOOMyfl, Ut YwV 1 1ZM 

MIMJlW iOO W^-wioe er*mp* 25f . Ot^my Ap*™**. 
F. PdH.HH BCj 1*3 WfcW BfCrtUftria. MA 015*5 

" WOW! ftcwtennHj Soutwrir SheflE Utortfi Gw liftl PhJ# 
ICO &NMTT1 WarhMi 25* Wm. T»m»i 

Prwtfivin, SiNn C4y. Uonh Cmtin* J73*4 
"WHOLESALE" U.S. — FwNgnPrtcelatend calaJogFrwr! 
Everything Guamdsad Sc^eicM*. toj 12 * 0 . GrertJ H^piit 
UkAfcVl 4501 

UOUlOAmd 100.000 Offlerabl 5wr*» 

PsdiA tl.00 MCft VfliU* 1790 <Jalra*. Bo< 75G-A 
Ml Boon. ILL 61 S3* 

VCCTACUiAfl Wortl Curtain - lfi* Wk*h G*enfc 
S»n M^O US , Ryiii*. Artkmilpk Sp*» OrtM 00 ££***#' 
Plrf U.S. Catalog, Appn-r^ Gkml, Ba. 7429-1% 
l>pTn£iA, W»tihih£KVI 9B507 

FREE Yiferid Wide Slarnpa aiffi AppmilLChvn«f4 Box 
4*7W, Owabu^ Michigan 49063 

$9.90 Value IDO Dlftwant um*d SmIhh CorwTwmorB Swea 
1 1 00 Bryson, Bo a 123. Toledo, 0*0 *3505 

til ftottMSc incudes mangles, diamonds Mongol* 
V’pfP'Eis. <EMS0Q, Dflpfl-D. BmMI, Wetump*H, 47fl£> ¥% 
HOtt 



ffltl ■ T** t»rp* AffrOrt 4 WB SMrtipi P.M . MA* 

Bm. Pfmijt.anifl 1 H 7 C 3 

Si ILL 50f Approbate Adutta. Happy, ft™ 124, Spmgrtie. 
Htn MOBS 



SOJMQBfTVU — WTerwH i<H AppwA GgtmtVTipq. 
Bcu «. Sew, Uojn* 04072 



lOOKl 3$6 wort? Sump* 91-00 WdrlOMtta AOPiBrtN 
McndAa. Har i *fc.jf P , IE, 62946 

WALT Daney 'Astronauti's ' M*c Aay htauH, FTsite. Goory - 
Si LuOAY iH«1 GigafTt^C^TiipamamJvM- F^eei Apsvort* 
p*d to l Bonus s#h. W^ 4 m Deem*. 22 fc Race. 

RtwhwmI, Ww ^rti aij4 

PAT Vi and up w£h yftiPT dkjfrlCi'isni. LPw 0rtf*C ftppiOr&Jrt 

Far fleguman Pi#rf*vHra. Fkw GeTau_B. Sandra, 'tie W 
SUWrttrdll* Art.,. Ufuga, III 60&40 

~ -WVBVTG3 EfUKHr < Iffi Wtwerf United Sato*. K* 
*ftfi AiJprovala. h tnent StarnpE. DC 20013 

" BAftlM ' 6 MW^ Wtt DiH^rwr^; MOiLAAQ H 7 S. An 
Bn 796, A*jn. Ccmfcewt 06001 



COiN», TOKENS j&URAINCy 

TEH Cmnfl mm taiart Ismt Pakiftan, Mgwii. 

itc. Grty IDs lAdullB OfVy.J wonda^L, Pnca us^i ntfudKl 
UllJaewi CotfH, Ull9h50. Nnw Mimpshi^t 03Mi 

“FWtEr F^i fr^vUH BanknHD. PM BAjH^AOIb 

ApprQrtlH. Bari 1 427, 6*Btow»(rf , CA B07D6 

FIVE ftneient MhrV £nw Cara i2 00. Gdn Usb fm. 
S«yera 1060 UmXB, Joh?i»n Cfty. T>ivi«BW8 37601 
BUFFALO NchiTa. 2.91 00. HByAfBr^i PG 0 ok £7«G 
WbDd&ldp*. VA 221 S 4 

S OLD LAwty HHd MHCflia Only $1 00 lasjad OffKya 
1 B13 Limrf 1 hL (Atftjfta Only j FHua pnea kite LMWonCflni. 
r^-i, L^tWwi, hWM 

Tlfflie u U ft*** I'KflS. 19695, 19TOS irtl 
Cautogu* 30f. Matt Mtun, Ban 197, San FUmon, ca. 

M 563 

Bdi 4400C, ArlnpLrjn, Vv^jnid 22204 



COLOR SLIDES 



TRAVEL OotonlUH, Won* f <Je Citfltop 79c. Wu<V«ri*, 
742^-M Wunbum. Muvw^xM, MN 63* EP 



BOOKS S PUS LlC AT ION S 



PUiKJKHVHxBanrJcunouraMoauAtaiAlvB PuVic^y, 
Kfwtisng, t-oauttji v su&iKia nvM S#nd ^ lad 

4H*<3 bocriJvt VlO rT« m#nuw^ r«p?rt CjrTInn Pms? Depri 
PUM, M F# AvnA N*n YtHV 10011. 

PUBLISHER'S OVERSTOCKS. BARGAIN BOOKS. 2,300 
TWai. i! SubfKfli* Fr**Caiabfl. Hfl-Tn.lSrt. 9ft-5 H - Oftpbcart. 
□anbury, CT OflfltO 

FREE Boo* Prophai Eiqsn Cc^rwig Chn^t Mtgjdda 
Mi™n, DopC. 63, 401 ThrtriUffl ROM. H V 

1461B. 

HOW TO UW WTTH Tiff HfTHIC SW InhbrmMirt, 
typrirr^wa. BmvMad Lpj^iag*. S*^Fi*i*^i*inay ba* 
Gary 33, DO i RMrtparil METOOrtCS, Oapt. PM. Br.sc 12446, 
Fart Wiyn*. Uxfrup* * 5 W 3 



1 B 4 PCrf^J LAP &AECHAN ICS 



HAGAZWE S4lt»Qrvfflan. s* HM Expilgn I* 00. BA 
7163, SantWiwrtnh, NH B3S7B 



WORmOHE AHOOHLT, EAST TO FOLLOW, MATH 
EMATKALLV PROVEN DCt SYSTEM. S3 pw ™ 

1 1 0.00 mwipy b#r* guvurflw *4d It ® Mr rn*Apg, JCbJi- 
IrniM FafkMnu | 1 .(« 6 SK m). Fia* pw^nM- Wna* 
$mrt Mrtebftl, P Q Soa 5303, VHM*. C»fi1 W* 

WHOEfTHESS Ljwigr ^r.tofl.'Ptwrtr’ Scit-DaN™ 
flpufci. Fnc Gd*bg. Aip*n C^n. Bei 29i7. RagslriT. 
Aifuan* 66 C 03 



WAT WTh Wi«di U99W1 SmcaFiMiHl 

W NlL^r« 1*3 floDO* - -SurpuM Wobrturnng S 3 ,|^ 
riirtdM P^kShing, BOi £4C4. Dipt PM. A4baterti, MC 
272 CO 



HGHTMLV Mnflgagi Plynwfl Tabriw-Lj*^ F^rtiAw, 
Economy PA la, Mint Owirtdion^ Ganartl Buww Fiffl 
- BrtHFddi 93 DO. PMl-A-FM Botk$, Dipt 10, Box 3% 
McxyMksari, N.J. 06057. 



PR1E - 5#w !TTtprp«™n1 Bcr4i Hgmjmiti pT Sm^ 

fICb. RST PWJEaikAi. Boa 463, Mt Om wa. Mi 4600 

SAVE d n pop«r!»d4. Many [^h. FREE catalog 

Bent! Mi 1 if nHftM stamps. F«goca Eniafprlsay 923 Dw* 
SM-PMi Scrtic Barber*., dn^nii 901 0 1 USA 



FIATS, BONOS, MANUSCRIPTS 

WAHT Vcn# dqw puOtohBd^LaBffi how ** pyualv adrt^ 
lisa, promote. flisIrfUite All suCHBCh F^aa booAW PM 

VamHH. 514 w. 34 th St.rwl. Aew Vom Giy lOOoi. 



MUSIC IMSTRUCTIONS S 
INlTIIUMIHft 



KCORODNS - Ftf»ul Mikai 40 Modal*' .irfdrt*r.«- 

VFM I Piy~i M ba u ^| l*rrfVifi J 1 . ■ arjl' PL A|Mi Pm. A ^ iL4uu| Tit Af 
TEU fTtC-Wj. G9Vd! Ia?iuuVuI BTIOj EJubEFi iSfjnB. fTumB I MAI. 

Trade- ms fan^s. F* Crtabgi! A acer^on CatparMo* 

Dopi R. 5533 Orimont. C 14 c 4 $d 6 D 8 ti 

■fTEKHATWHAL Crtak^ rtlplUa ta ™4n, 
atnngad Inatrunraidik Imponao aoHfea, parts, aoouLicina$ a 
kHs FVta GafTHBA-matfB ^olire. note* cafba, basaas and 
bows Sand 25c lor «!wog. iq% C j adn CWlwafa wfl ba 
md gm 4 Nemancmat v^n Corripany Ud . Ofpl JA. 4026 
W. Btlrtfter* Art . S^lmcrt. h*» 3 l£ 15 , 



TENOR B AJ4JO Haw Ohaapri sfyio. SagNnrv lo aotovst »P 
laughl.in MPoalpa^ DaUHifOf SAS^ BaryoA, Bon 1 225. 
UrtKPic, LooiEiftha ™m 



PLAT WJVC by Laanvng ind Undemanjifig Mijwal 

Sfcyairt and HarmpfFy Tr*m&\ Cliddn md Twq 

Maw BoiAs Fiir Nuvm Jr>5 Exjwmociid Mumns and Tflarn-- 
h Wira lor Ra* htarmaiton. VLS Pub.^hing, Dapf. 1 100, 
Boa 206 1, Mar-shad. Oh* +43M 



SUPER'S AWNOU Giktar Strl^i. acwsbo^j. Exacts 
PVd^S. Micfcpnones. at Frat CafiJoa Bups^-Baw Mubic 
B o* e+*. UorjartiDfh. N C 2 sess 

ACCOR WQfc Tsp flfandi, CtnW«H, Buy Dirwt. T™™n- 
ockja dt&aauna. Tadt* tac*e«d. Ftaa hroohur* PM 
Accwdwn-O-flama. T6 Wesr IBtft Sv«t He* Tort, ¥tT. 
:«nt 



PtAMSTS: Fra# 9yae jvwnth lubacrtpcen ro Piano Sfytei 
N^walaflar. Puna Ur..varwtv- St-ndio It, Bax 192, Mad lord 
&agon &f 5 fli 

GUVTAF1, wg4^r Mtrfloart Making Miimlx, Acgw?- 

UWfl, Books, Puna Tuivig KlA DMiJOg 50*. mCwnflitcial 
Lilian buppv. Bo* 15444, rHA Oh 74112 

PUMPS. PLATERS, KM* « rapwr 

Caiaiog oi Heav-To boohi. 92 jM pilOnaaotai YhasI P^»h. 
Vaara 1 1, H&* v'on. 13&50 



Tpu CAN IpW » dUy In^ir*: Hffufcnbn &jit*r 
MaihOd. P.O. Bon 3443 WftftfiEAM, Wnh. 9B801 



EAST Pl*y wfy d MArt' Outfty PM*(am#ri. 5^01, Harti^ 
ncilO Dutrrwrt. Inslrumwita Krti, ? ran 929 iHfOchuinJ. 
HERE. MC. 4 P,29 BE Mam St . Mimnmlu, MimnsDla 
55414 



SlAHjO, GuiTaR Caisetl# bvetMW Fr&a Calaog Ballvy. 
mt& T Ortha, Cnattwiwoa. FN 37*Ttt 

FtAHC Sy Elr h Fudasr, B#SI Tal! 1 Fr*« Dnlaih." Su* 
156C Sa^Cury C#n«r. HT I34S4 

ELECTRIFY Pkjtytr Pirnos-, Puir^p &Bans Oddity 1 n#M- 
part 4 rtty«nhi**Sd 4 rtSudiPiUnM Wnm La* Must, P.Q. 
BOX SOflF CuVBr, Oragon 97734 



PUKE CCMbyl Krtf inf CdTfMVd. HlRIKfddl. Nffi. 
m*r#d iritf Appaitdrtn gu&ve.&mlo* mir^ins 

hugfi« ajldrwp, 44 19 OsMw PW. Denfw, Cdo. 
60304. 



ALL NMPB - DiSCO LINTS Part*, Acmucum. 
Cfliahsg £5c SMngiurtg. Son 5444, Lmda^ll, Rufthng, MV. 
113Sd 



POEMS Sas TO Music N#*hviHb MuhK PrOduLtwm. Bu* 
aOKU-PfeA HhiMM, TnHfUH 37SH. 

MUSICAL InttFumarAa Hcri LJn#i HuadiHa pnoaa. Amp* 
PA e#pr Al neMmrfls Huge a-ladh?r. S wn A*h. 
<934. 600446-35 5 HY&: (312) 347-7757. 



IDUCATIW A iMSTRlfCttOflt 



WELMO TRAMMQ. Biu and Myancw W m^kt Pra- 
caeaH — Arc {Slide].. MO, TO, Gai, Pip# ail pro caaj ##. A 
rwn-jvoM Bchocf Apprwad Vv oflglbta rtterans. AamcttMd 
nmb#r NATTS. .Appnnnl 0M 7i>i2O064 hT wrUa br 
Kfrirl twllptjn arviwAW sdin>jia HOBART ICHOOL OF 
WELVHG TCCHNOLOQT. Pw 81, Trt?y OH «S73. 

BOOvJcLEFmQ CA AdCMjffllng! E*sy hcrirw-ftialy pt*n 
prepar## you outiilv b do your owv book* or ut hari. 
Apprwed lor Vditan*. Fr## "Aooo^llng Caraar Hit " Wrtte: 
AcdWT&ng Bded, Dept. PfiCCO. kvmol Burt. CA 
02960. 

LEARN Rmv Airangmg and Fkmstry Sian busmaaa m 
bobby. Fn# aHonnMkan on boma study oui*. LAafWn* 
Cvw 5dno4, 0#p1 B-T73. 2251 fiany Artnua, Lea 
Anpflriea, Cantemift 00864. 

fflRSGM? i#n it RnrK^55rE35iC 

Mailers, ph.D'i . . f ns# revHJlng Mail. Goia ia illnp, Box 
317^»M1. Turn. Caroms K5«. 

TRAVEL Ao#n4TBijr CkJieJ#! Hama-ifuJv (4*n expiduM 
ueiine Twrtf Cwaars, tm# la qualify fbr b-aml panalfi^. 
Apprartd lor Vatwira. Fra# Bred*#*. Trhil ScTmai, D#pL 
PSCCO. N##p W Beach. CA 

COLEMAN CAW «H IMpiir. Earn as you Mam si 

-horn# Igr prcrfS tx Mby, UftnTwn^ S I PrtS. b# gfn . 4F TO* 
NfaWrn ScAdqIs. Dfpt PM. i?J5 K &Wi Aw, 
5nio*d a li A2 6625-1 . 

MUTANT WH0NT WW W AT TD REMEWEH ^ 

*n*moriiafton. Rai#Jta* 'p bo l agu gWe'' mam*Y ft#. 

Vig 1 Ubaraiat axlraoc dinary Lnow4#do#,iartiEa, fSP fctv™d»- 
i» r*siiis3 Fr»a WOrrfiaaan. EhiitTWti *f AdrtrtjW) 'DwAIrtft, 
S45PM ViaLapai, Falnaflaa, CaMtarnf 9Q?7? 

DRAFTtNO u a graat c*r##*1 Man, #om#n. Ha ptaoia 
•wnanc* w vacuf Istool dhM. W# Iraki you at horn# r> 
«p#fs rnrrfi G#f ttv# ISA, Wm#; Morlb Anwrtan School of 
Priliinj. D«jf P0OCO. 4300 c*nsut. tat Beach. CA 
92660 

~~pi*XD 7 UKW5 r > A> & . Pi- ^ s'T^' ^TcoIflO; 
P4H&C. 01 Apprmw3. NILES BRYANT SCHOOLS, 

Dept P. 363i SttKttofe Sacfanwrlo. Cslttorraj 95620 
EXTCHHOH-And Pcsf -Gradusis Awards n Phrioaophy . Art, 
Sdandi Botanic, ligditina. Hoinaopatfiy. fiadiertca. arc rth 1 
wi 30 rio^nai UumtMM fta# iNmna IT 00 rafijftlabiai. 
H#glst r ar. $ushi CoSega of f achndPQy. HtfiftiM, Danshl. 
SuiMjt. England 

RWtEBTHESUL lUiorta, Dcmsing ESP Cou>w and 
Equ^i^rn iiLainnsd Calatog |1 W (i BfuiCabaol ^aABblWiad 
27 years Dept PU R. &ni» Cop*n DflnWVJ, 

SM 4 EngliLid RH17TEX. 

FREE CATALOG - LEARN ALKTIQNEEHMG T iWirifc 

Auirton OLflax 19Q, 0#c»rtnwfil z, UwinhooIXTB. T#Wl 
36454 

LEAHI BM*tg Mad™ repalnng. ApnUW Trade, Eaay 
« a*m fr#e Hein S*«ig Cn4v. 167 FR- Apcmh, qa 

S1D79 

OHCANnE fOURSELF 1 1 Hd* lo e/eare a memaJ rang ayi- 
l#rn Money-Redi QvwvUim. 94^6 Ham Awodaiee. Deph 
PM. P.a 001 2677, CWTtOfl, T*«n 79201 
ftEfSCtl WORlC WIDE COLLEGE OF AUCTIONEERING 
INC WorkJi LargeS-*6 years T*™ aocn. Fr## csWog VA 
bpprortd. Uaoenv Audon blsary J, FREE ,h eith enomnanf. 
315 1K3 524J - Col GOT** £ T*yior. p.& 0*949. Cw 
19. Mrtpn City. I* WOt 

YOU CAN BE A JET EHQHE'QAS TURBINE OPERA 

TOR, Msntanvm Technician, inapedor. Mont 44 Lteaofi 
Nrxsasluily Course - Th#*y, Opa^iOotv llairflwwice. Oei' 
haul, Inspection. Tethi^ii Sklllf > AhorAlf. Hm- Afcmn. D^- 
me ArirthSFd' E-iUbttaW 1957. Daurts - Anwican J* 
Sdvaa, Dagri. PM, Darby, MT 5M29 {406)349-2100. 

LEARHAs-eapor ewahe Rscofida. tapoi equontem 1 T'ea 
rsl.bgl Dmnr Ptf^aMJ, RukU» titan M«kfi 96W 

AUCTUHEEHHQ: Mandwtfiah Bdmh bf JNrictksMamq, 
Mlgn Pdvu. NctOt CeroHra 2 72&1. F-ee IntinbAon. 

EARN Money . Comnerriai Art, Catfwtiy. Yenney. Bos 
■ 1*144. P^oa.Gti 453M 

GRADES LOW? Impeort Milking, raiding BASE- S£ 
6134-P XCikn™. Irtd 46601- 

Uh/lU MUAiU FU — B Am 

HHjH SCHOOL OsPLOHpi 
AT HOME FASTI 

DIPLOMA la just 1-5 months' Tests lawn. &\ home Low 
UJltwrUD^r 54C dm#n HetionaHy racoo«wd'. m*yiduaJ pawn- 
uhrvg Fi» school nng, Cat. Fn» 1 B'.QO 

Cnnibrdya Acadamy [FH-1] r 409 E. OtiCAOla. Smart, FL 
334D4 

LEARN Camara Rapfijr DeiaHs 50c. Guaranbaed. C wo 
tl«05>, Bo- 3230Y Lovievfl*. «> *3232 

AtnCW^FSnOH Siw*taWhihg h«sh]uiWl TtpeJ 
i-HO-de, txxjhB, Gigantic caraiog irea. ^waa rtfi Aameubaa. 
Bos 24PM, Otynrw Wiitmotijri WO* 

nun MxfUUlL Si fKJPW. no UrpKlmi d fT dj UfFL 1 

lnriem^w-i tree. No itfewnen ^ c*ii American School, 
Oepi . »i 45, $50 E. J6rh St, Cnte^, tL 66*37. Pham Fr#a 
1 -BOO- 62 1-5609 (tiling 0OO-972-59MJ. Girt lui yaat High 
Sdiw compieled. 
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EDUCATION At INlTRUCTIONft 

(Continued Rptn ^reading page] 

USED Comrtl BoMr Lm St S^nnh*. i?4 
Mertwrwgh, Sutam. UHuchLntrtU 6197Q 
CL Crist AMD WATCH REPAIR Book* Freecalafcg Harm 
Ammon, Bos 77 AAA, fra Rlwr firm*, nflnws 60021 
«6w '&mn 4ft 90 D^ "£p«5 

praroftaru. Rime yau IO Free d«U4. IMS, Bra. 217, 

hqtmj, wm. oawi 

PE A&, U»Jw Wwy wfin 'r^ir Utut . C>tia». iwiSop , P*f- 

Ifa. tl.&O.Garqnn, 1«gEUWfi,M*iOAMfl,LA 

7011 3. FiwCl'HOg 

#£$ ftfrjA, Pflfl i™. Sarvw* fl*ind!s1fter Docu, Fra# 
DetaJla, OpafAGrit* 233A £. Elm, (Veensbora, NC 27441 
KU IN MfCJM SCHOOL? CANT AfFOflO COLLSGE7 
THOUSANDS at aAqlmfitpi And gr-mii art e^iet * Fn; 
ownptefi* «Mr«&*E and inEGFucton SH96 Ip- L GOWN. 
PO Bra 16561. San ^Honto, T*w 7HSM6. 

Bfcreri a™j RES Jofc* 

V. H 50 T«: 10H Btuc 91 1-PW Mwa. ArjffiHfl 6WQ1 
HOMAN«n^-”wr'fte F«M\ “&3a 

75*. G*JfW*. PA l«Gl 



EMPLOYMENT INFORMATION 



ROCKY HQlUflMM EMPLOYMENT NEWSLETTERS 

Cototato, kUbtf. Wycm^' Cgmftt Opening! — 

All OttuptfK^i! Fro* DetU» . . lntermixtfTtairM_ 3500 
Birtft, Cayenne , Waning B2O0 I 

HAWAII. 30 p^e ISLAND EMPLOYMENT GUVI - 17 50 
howw Oppo^mCiH, Bra HfirteMU. rinwtii $W< 
JOBS OVPU*i . . [h^kidng 
Gfcjbal En^rtoymoril, Baa BOft-PM, National City, CaJriWFHi 
920S0. 

Mirmuu -Nm ZHunSi W O00 J0b*i H Pi? f™ 
Vanapw&Yi Urtogi S2.44. mtomulffi ggcamfriat Amec*, 
Bra 772, Cyprra. CA 9QSM. 

CHANGING JoCs? SEwS^T Sam Ry US 3E35E 
Directory S* J» American MwiM, P.O. Bra 27Ji , &j y W. 

FL 33* 95 

UJBT COM Emp krpm* OCcorTUnfllM, ThffcjflAM* tf 
Ctentfted Listing* *™ N**t &ynd*y* W**fH rquy P«l. 
Ifi.OO fnkxTnmicn SdrYiCe, to 632, Onny. Md 20632 
Over A ua Job*, An QraupaUii'u,' Details Globe, 
Bra 4553, Kanaaa Crty, MO 6412*. 

WORTH CAROLINA; Con^Hpi* 4i or wnuri opportirufte* 
m around trie vary mpdty yriwig Rpsp*f^ft Tr*ng^ 
Pa ft, including RaFtigh, C-^Nan p-^ Oawl hill li.DO 
Tri*^ Qpponurtfr* ioi. po Bra mi. Purtwn. me. 
27TBS 

-fC5S5*TEST pcheoman, ucurny Dijtav-L, wfcd*nfl 
Cty-Co«rty-5sa , :&, ^041 Lftt m Vm Mshtn* 

diO Datadfe, SASE Ool. Stantsv. BooJ Buodtap lu. 544 
East Cam re]. Wlrflw Kawi, F^inda 53630 
HOWTO mm YOUR OWHflESUWCI Prwairal kni&ifr 
nra Wtjh umpiK, H » 10 lily bacn 4 owpwm. 

Arthut Dyha. TOO G5T Bldg.. Elyfla, 0lM0 4403$ 



HELP WANTED 



OVERSEAS Envk^r^ftl . K4JMP - SfB.MG + Frtrt 
Rqpafl' Efr^ymihr Inhmalithfll, Bra 2921 7-M. 
In^nmipalu, *6229 

~Bn9K H S^QTaK«iFIS^19^5W 3S 

bonLiWd, rangfl bw^irtt ifhAjh individual m yix^ ima 
RBgarchHfi ol axparto nca, *Me. T C fle«r Pi« . ftmencar 
Luhntwibi Co.. Beit 096, Dayton. ONo €^441 
MAKE JM .040 mondhly. a> hon-q all bo«S- yfi«Kp*n«ng^ 
S#fVJ 11440 lor wcurrty PBa, tjfl CAurch Etmrrl 
ftl*w Jrtay 47735 



FOR INVENTORS 



HYEHTDH3 — UnriAd Slflwa Patefti OEk * Ssa e^ea 
Pa Mm DavatopnMfrt E^inwrirtg and Mar^ennj; or your 

InManhyw. kHh* wiLM ^naniiiflctuiers contrara. Send lix 
FREE RtfENnhQH «H7inC4Tfg ^ ^m K 
hen Ssmng kn^HTton &nca iW OEOHCE SPECTOR 
LICENSED FHOFEBSIOfiAL PATE WT EW3FHEEH twmm 
UNITED STATES PATENT OFFICE EUWH— 361 S 
WtMftwdn Sortfrtig, Rh Vwfc. lMOT 
PATENT AND DEVELOP Y W r ™ciRqn. Rq>m 
P*amt Aflent and U»ra*d PltriiwinMi Enraip^- Sfrtd ftf 
FREE PATENT INFORMATION Ert ry ^PWitr ^hAuhS Hflvfl 
Ricfiaid L MAar, 3612 Woolwonh Buiklmg, New ¥orh New 
Ywk 10007. (212) 267-6252 

0,1 PATENT Oflics SevE^es, 23* Sn»dway, Edom 36i5. 
Naw York 10447. Fra* imankm camfeates 
AEOVTEREO PATENT ATTOAHEY. Apstot^ns b«3 
Sairchu Ma &^Yige ft**nhnary Rwdww. ESra 

HEF"M, hbHweod, N Y 10S46 
MEWT-'PBlfnofigYwrlmnlton Sf^BA *Axwy 

back Quuwy Patarn Altorrwy. Bra 7444 PM W+afljntfltw. 

dc aow 

OttAWlNiaS, Descnphons t>l n#w innantione. MijUjit 

□asignad (o Opart* gn; Rh5o Warn, CatJi^i Chforiflo 
W*3w, Sotmrti Hy*ow». AO *cy*nc Moftay’twt* Gm4t*a- 
laa. E5W Writ® IrivgtfOrq, J49 HWMM Ara CIWpH* 

N C. 3*243 



BEFORE TOO ACTOET THE FACTS- Social oi 
Aiwtoan inventors, Fde A. E-n. *i9-F, Savannah. GA 
31*45 

FREE CATALOG, TWO INVENTIONS ILLOSTRATEO. 
how To Pnmwla Your Invwfoin PO Bra 2. &H*rci UA 

Qafta-i 

TURN Your tda». awniigi^ re? Cash 1 k>oe A Invention 

MnWrlarW Ovinia Ytv 1,3*1 Nrt*^atMr S3-0Q. 

UAL Ctmiynicawm 51 EM «ao &**t ft»m *17 PU, 

NYC IffM? 

HVENTOAS PBi*m Y*rf (wanton Frae smtaJ Conw/H- 
Bon. Wa are RegiMe'ed by the U.S GovwnmerU Vtctor J- 
Evina A Go., 4637 Eastern Ami. N.E.. ^a&Nnglen. O.C. 
29016. Sine* IBSfl. 

HEO*STERED PATENT ATTORNEY Washo^ton DC 
SutnirtJ. Gonaw k KerUeBlnng* . j i 4 hmgailfxd &w. S u 
*11, Rockyille, Maryland 20654 
PROTECT ^ Swenfigit Regtetarad Pgirit AWo^ay 
Minv Yam Etpppq. j F-ald^ Ir*pwi0w#i tnwDranr'* Pftjb- 
w™ Cnun SpK3#l C«nw?fl i Trton Y#ryRrtMgn*(jteCoai9» 
Wnfr* kF Ra lnlgnn*hi?n. Ppm K GmUsf»i 1 45 W. AiHAiA. 
Chicago. Ninti* ew® 

" ' l£A H crB^ ei Per ^ wHioe ' iV uM * to*nsa Fna 

BocUk ou11ir*4 pnx*dm«a<. :e*al1y rales, requirBm*nla 
Kaasdsr Sated Corpo'dtan. C-51-Fi. Framcnl. tJhK 43*20. 

NONPROFIT F^gnraeofi **\£n inywilUVa WkSaM raiiye dl 
iprrai Frwp rajjrratg ttumj Fn* pnAiAitOh AHOiateel 
lhv*mrk Fniji^alHXT. 501 -B btwta, CokkddO StmTigi. Co 
W»9 



INVENTIONS WANTED 



IDEAS, iftvoAttifn, new predbeta riBedoO by IIYlOvahrt 
m^uteMLrar* M&rkenng usisAinoe HvsHabe u mAvduAS, 
fcnfceiera. urvrtifBrtiefl. HwirpaniM wAh teafiibte tsoreepte. 
Wrlle kx: -kit-PM. IW, 701 SmfifaM, Pflafeirph, PR 1S222. 

MVEnmOHS MARKEtEDl Cm* INVEN- 

TUM worcerto* CcntifCmES. Geo^ Spfctar 
Maimfec'u’eis Pepmam alive s, Wootwanfi ButCing New 
Y«N. -N.Y. -J0007 

MAHLJFACTU REF SEEKING WVENTIOHS. AOVANTEK 
HTEHMATIOHAL 1100 17TH HW. WASH IWO TON DC 
20031. 

i m v temoKs ^wantEd i Frrf ’ consult aton-w 
IDEA TOO SMALL ! ttariasui e legiafruan. Poier'isl cas h or 
rcyiAiH ITwfi Tinulaelutem seeiong -»w ide&i Pw iree 
inlormHton cm how to legnier y«>r d«u. cbii or wme. 
AMERICAN IRVEHTOftS CORF,. 59 irlertfale Dr . Dep. 
PM, Wati Sdnn^Md. MA 4i m 0*i 3)73^-53 ?t-A Fa* Burt 
Martefcng Company 

+tOw le Sail 'four kJeet lor huge No InvestFnerH 

Na«M. Sand K&.DO to: IXjpont ^’R^anl. Sok 43QG-A, C«iy 

G*y, CA9*0ie 

WANTED HfVEtftTONS - IDEAS. M4JH*1 yew Kto* *tY 
potan^N aub &f rcryBfrSS nwHate inlended tor pi* 

hi* ol your idw gfl 4 oosi you mi Btad Sto*1 NOW wrtn wf 
FREE CONFIDENTIAL wlua^ af®<n1urrfy guton, dtKki. 
tun mgituehon NATIONAL INVENTORS SE HVK€. Bdi 
STPli, W^WP, UA QtTO 

BfVENTOTB; Fn* tnkirniaCon gn gh»r>ng yftjr Frvartpgn 
ulB Kd^iiir Cgi$g^liDf>. C-SMW. Frwmfinr. QNt, 

4W0 



REAL. ESTATE A FARMS 

NEW! FREE3 B«g Sfxvtg Ca:aog Ow 5,400 pw*V p-ofi- 
ernes deicnbed, Lend, rumi, Horn*n. BtA#i*edes. 

R*&e*non Rarrenier- ouys! Soedod b*H l^rusur Jhe U S. 
Over 7 DO arr«H4, *3 allies All Atnu Ame^-cfi 1 Yours FREE 
Horn 6>a Worlds LirpMl 1 STROUT relalty. Inc-. 7 S 
Oeailxnn, Dapt MOG. Chto*oo. L fiMOa- 

CANADIAN LAND FROM AN ACRE Lo- Mgmr^r 
Piyimmti Owa Pigp*rftas #™* Cen«o# iohJ lix Crt- 
l*g« Hunting, F^jJicng A Invetmtnt li UsnPi Etching* 
Pnvflvg*. Cifpj g a . ti 40. Wfrf* CsnaSan fstat* Land. 
ftpL ?K. 7&C itoMrffioe Avfl- Was(, Tcfgrflft, Cviaffi M5M 
3A3 

4 ±..440, Oftb ACRES- Votiabm CVHwnrrwif land aveiliiCib 
tow h Sb 60 par acre Cintpsites, lamvi. rromfrrfes Fs&utous 
fcUlin*** oppgrtunrtJBai. L*tell npxl 1 S*nd 57-00. fiafttlacUm 
euar*nlwa6. American Land D*spomL Bra 9i^A. M6tato. 

10-0 ACRES n labulOiR Ngrt*n IDAHO- Om Ung in 
taiiailul OmCwirod saFlMigi lh IlM- h&art. •::* aka, nynling 5 
leLTHdlkyi oGurrtry !RanSgr*bty pht*d. Tarns Par tali wilh 
eorreihc mtAv and power *g*4ame. A ur^ue epfkXTLnrty lor 
HXXTtry hying el ns best. Wnie kx r*e midrfnslen NATIONAL 
ASSOCIATED PROPERTIES, Dope tiC, 1121 Sbermar. 
Goeur d'toene, ID. 6361*. (2Q6f64-Q^61) 

BIQ . .NEW. . .FREE. . .SPRING CATALOOr Over 3.QOD 
lop vokies coast to «nsR UNITED FARM ADEHCT, 6 r 2-P W 
Yitotf *7 ev ttaww t*y. Mg, S*nJ 
CAUFOmiA. Aciaagi Lott- MftNtn. M rmvuy Bra 
3W61. Ltd Angus* M«5 

UOUD4TWI«^l«tf l W 

Supe-iOi Tvea 5&9 00 199 00 MD Dm 50 Othmr JWb 

Lwng 1VM5 AyaiiatiiB Eveiywhete In Mtcfiigin Ouf Of Mich- 
igan Prone Fie* 1 -flGO-Sil -* W6to MtcUpg^n PH. Free 1 -600- 
462-IS7* Or Write Biocfi (B|. 3*60 Gw» Hglway, Draylon 
Ptelns, Miffligan 



HOW TO FIND AND PURCHASE GOOD COUNTRY 
LAND mm*. Ddmftona.fcMs, Bwrote— Euy RaHtog Em 
Del ail. DAK Awclatat WTfiM-i M*rlr> Hoad. 
Etfwdebvg, Mtofigan *6712 

war . . ■ t ‘ *Y ALtt?£a*i*6B b ibffS D rb^Vi=^aa 

tor uh. 1 -600-2B?-7Bfl0 or ^ntnean F»m DvaR. 3A*ft 
■■U-.IW £1 Louta Mo 631 34 

WCT errr 

COW COUNTRY LAND! S3.95 P.O. Bra *B. Shgerw 

M SSKim. Ka 64241 

Hw Et tele 53-00 --TAL 

611 e. Washington #12K. ShravapOH, LA 7114*. 



BUYING I BELLING 



SCRAP Stiver Electrical Contact Points. Fo^Jrft CraiA 
litoLrstaeJ Soap &Ner, SlNe: Sctoar, Sliding and Gold Jaw 
elry. Send Sample to* My C6*r. All Samptoa Retjm*d @ot 
lAECzak, 632 Mym* St . Eizatath Nj 47244- (Ki) 353- 
50*6. 



EXPORT — IMPORT 



2506 "Fisa Selteri Free bnuHem! Sdghlco Bra 91 309- 
Pi Ctevstend, Onto *4161 



PLASTIC DAG* 



All Sm Buy &ma& (Juanlrhes Free Catalog. SAKal. 
E151-C CoUalfi, Van IHuye, CaU. 91*61 



BUY IT WHOLESALE 



ALL Brand Ns.th h ubbe* Goodi Send atenv tor eoeNton- 
taJ wftoleu^a pnee hsl. Osvtsutor Sates. Dap* 1 14. Bom 60*1 , 
Kanaas Oty, MO6*ii0 

■ELIS And Buctess, Complala bna hat eeHan ndudvig 
Iruckers. rnotorcyctes, C0s. westerns-. aDc Ejj P» uHa- Com- 
ptole dealer s«r up, CaUF'og. -Miete Spad^kira, 

Bra 3964- BPM. Norin PtgwidTO* Rl 0291 1 
1AVE ON PARTS! Fw eaUtog lammed -ith Mg krcycfc, 
Snoraitod*te. Small engmt parte, Aeoaugrias Min>Ktw*r , i 
Stajply. Bra TS7-PM. Dwiiteiler, Wteoanitn &*«i 
"TBBy3 SS 7^5rTS505pwlGH"rote OiMtog. 

i* DO rhetundabte) Anka-PM, 95 WufrngTQn, Wan 
Wirwick. Rl 02693 

, TTCEhSE 

Uqutoattoni , Harness Bdi '■ 71 7-Pli. HtaTilftn^ Jidljuia 
*6322 

197-1631 Dew. Artngton, MA0217* 

- U0# KDOEffi* B Whole**: Many F-aaf U^T 
dalww . . Ctoseotite . Mb Lola . - . &ngte Sanvlas Ffh 
D atate- BargaintemterB. Opgonunfl»s. Son 73 &Al Ftottend. 
Uc-*ngvi *8^*23. 

CLO&tCHJTil Chromte! Beto* whciMalil Frefbi^r 
SanTpiwI ODN. Bra fOiK-PM, ftwndJa, Mk^g^i *6220. 



ADVERTISING AGENCIES. AOV. 
SERVICES MAILING LISTS 



HAIUNQ inn, Calrtoffni - Dwiiih Baity, 946, 1 1 to a. 
-Sana Ubmw, CA 90*03 

MAILORDER ADVERTISE B5 II CLASWIED ADVERTS 
iNO GAN BE MOST PROFITABLE AND REWARDING, 
PROBLEM 14 TO KNOW WHAT TO DO. WHAT NOT TQ DO 
COLUMBIA CAN HELP VOU WITH YOUR MAILORDER 
PROGRAM- OVER Tfl TEARS CLASSIFIED ADVERTISING 
EXPERIENCE- KNOWLEDGE OF MEET PUUJNG PUBLI- 
CATIONS. EXPERT COPY SERVICE IS AU, YQUHB AT MO 
INCREASE OVER PUBLISHER'S STANDARD RATES. 
CHANCES ARE YOU WILL SAVE MONET. WHITE TCJOAT 
FOR FREE DETAILS PUTS YOUR FREE COPY OF HJUL- 
ORDER ADVERTISER'S RATE GUDE" COLUMBIA 
ADVERTISING AQENCV, BOX 12H-PBL1, HIDHMOND, 
INDIANA *7374 



AUBBIR STAMPS 



DARCG Tyue Fei^toMi. Type and Mutd^r stamps teia 
togue Mai ( I 60 retoniablewi lira! order. 237 S- Evamgreen, 

epi DO 

wwosangp p wi resg 5 unaa 

Biiri-Rfmaivim.. I2i94fojl*v Spring Lftrte. ajM-P Sfjdto 
City, Cnhfcirnia 9lKM 



OFFICE SUPPLIES 



NOW TO MAKE MONEY THROUGH CLASSIFIED AD 

VERTlSlNG. Bookiei srima you hgw to Marf your cw tnm- 
ite» mto G^arited Ad^wr^ng ONLY Is. » FOR BOOK- 
LET — -UJ.OO oovogn reluitoaDte wito fim ordar> Mi, 

KAPPCL POPULAR MECHANICS, DEPT. P r 32* WIST 
S7TH ST,. MEW YORK, NTT 1«Mfl 



MULTIQRAPH A MIMEOQULPH 

HQW TO MAKE HONEY THROUGH CLASSIFIED Al> 
VEHT19IHG BdOhtel SthOwl yOu tew to UCl y*ur Mte bull- 
neae iHih OA^anied Adwtemg ONLY 11J» FOR BoOK- 
LtT — iK 60 Mia»n retundebte »nn hraf orders HI 

KAPPEL POPULAR MECHANICS, DEPT P r WBST 
57TH ST., NEW YORK, MY 166 1 i 



JANUARY 1S&1 186 




PRINTING PREWE0— RUBBER 

«T*WP OUTFIT* 



RUBBER iioplm caloh^ J #*Um, Brnwftmlll* 

¥bid, S^tlO, Mr UWngn. l»no&fi«4 

*1.00 Deduct** iWst «d*r Acme Type, 732 Federal 

O.c*jo 60806 

COMPLETE Rufl*¥T Stahb CXHtiJ*. SyppM* fiSr* «y 

S^fi MH(firt*$. iWtalnnnki C*I*fog 

1M» Daduc^iTtw Sip swnfr 75 ? E Faeforp, Chreag* 
flOW 

PfliWT yOuB OWN — firrmg presses, lype. eiw*w* 
cured riTin racfcyy Sw4 ry fo* calbog wd mmpfvf tg 
K*wy Co . DM. U»m*P. Com C**K 



PRINTING AND SUPPLIES 



QUICK Copy PrVCxig U?w Pjtees- 1AM*; Naijcuswxto, 6:4 
North Man, Bfoonungtort lllmois 6s70i 
fH iVlmTiMOT ? GSflk |!*SC P#np*d 

iUirrplin Low. 3* POfl. N*wtonnflland. N J O^S 
TBO BUSINESS CARDS s'l.M Ffo*fod7d~ MEN RICK, Bda 
MS, Dinu&a. CA 536 3 a 



GUMMED LABELS 

IjmOefojtp Qumnrwd Address Libit H.QO ulirt 
lurfl Acme, SS Tomo**. ptfsfturjpi. PenfistfvMiia f^ZTS 



GIFT SHOPPING 

UNUSUAL CsWtMTrii G Catalog. Str*5 tor you* l>e* Cel- 
afog Todar Oafc Streel Surt S^op 1B86 Souft Coast 
H^pwir*. Laguna Sew*, CA StfCS i 



CLOCKS, WATCHES, OLD GOLD 
JEWELRY 



HtQHEST CASH idr GoU. Jewelry. GoU3 T wtfh . Ping*. Dn- 
rnonOs. Wattle*. S*faw. PlBttmyn. Mb* Articles Today. Fnw 
Sp* Pfft Informant Chicago GoW A Piedom MWAfcl, S E 
MOnrrw. CW &5S Ofo#S». 6CM 

W AMT EH 5557 Slfew, PME^i^n; A fftMV'&irrs 

Fcm! lnkF3Fip.lian Fro* Wllrrefl i, 345-0 S GlHisnlLCkal^o, 
CA0?§Efi 

rilAHFST r.l&H HlUiniitfLV FfyiWi pH. Umt. piil- 
iflum. |m*friry, jodlwlh. wat oftea, EbimorxlB. spectacles. F-re* 
nkyrwBan ftostr InAnstnvs, 26-A East Madison. Chiidsqo 
HBK EfWraftrt 1054. 

B4JYWG GOLD - SH-YIR AHTTCUE&I Any QraHirfo 1 
AWJiAWty No RisU Fran DvLjiIs Rilwrici, 4B-C Miiyi 

saltfri, Mats QISTO 

SjlVeN Recovery unom Waste FHcrtagruphtc Seatons 
Gonoae ImiFucfityis 4S.O0. flolian ^stobutsor. nzJi-9e 
Awilw, Edmonton. Ai&oria. Canada YJN 0C3 

HHHQT HflHEEHATE CA£HIF FwGoW. Silver! Aftf 55P 
Stton &Hfanta«r fiw Snippng lifll Mjrshi-l Pfcqyo 
Cofdpfln) lErfJ TwrpH Plaia. £urta 13 1 PM, San Antonki, 
Thk,* 7ft?M 

Hfw'LCO pwidanc wmch fiftppad ro you imm Hong 
Rong. Sos « k Zi h fi mnt 3*nd t?o DO pos^nJ ■io: U?t«ta C 
Trfltf»i m^popt'ENWrt. C^ppf lOiA Ban: 55 t 3 Datv C^y CA 
Mi 3. 

EYEGLASS SCREWDRIVER! ft&ckWtw*. kM Ri HE- 
PAHWO EVEOLAUEL WATCHES, JEW1LHY. Osiy 

B » Mow *3*elt Gpvwfls* U.S. E>ri*ni juried. 3uc*ftof 
Mail Qn»r Flauso, SO TOwfl Lint, MitlOn, OAWH LffT 2W9. 

WATCH And Clock SJ5Q bWi, SE 4nM«oali fw 
Caialogn Nonh ftmaftun, Bbi 7T-AA. Fo«. Rrw Grwa 
IIImVM 600?1 

clocks H*Kte^^~ift6od 5 td5mv IT b> RE 45* 

Union tynddlaae* *ww jir G ey OM-tfi 
" CJOHlvlOKBMiDOlinpt 5flullt»0CK M*#um t*0.«k 
Lwga Sfifl Ct+lDpn nngi to (-iM DO. Send Lin fir Qod C- 
JJrivti for Caai’ nflW Iwnt uHil oW accopled Noting 
Van'Liad. p 0. Boa T1 p Statan Igiand. Nn Vda t03i? 

OOMT QE ivrc? CFFTQHinor* for yotir Oofo or SiMa- 
EWlailad Botrtuar shit! %Z BE. P G BPk 34041, Phranu, AZ 
SS«7 



GOLD 



GOLD-W^ro fcftd how Ed rnd IT. BCOM&i Dy RIAL Proc- 
cwrtfy am M«n*i. 13.95 piM* s ^eak Prcvsoea. l^Onr 

Lodge, ItoMfln 5^722 

GOLD Fuotir Samples M OT Phase On*. Dow 37*. CM 

miii. ow a ras 



PRECIOUS STONES t MINE HALS 



GET Prw caWcg iio eenoof roc*hoo™3. b*^ Cvi^ 

**y matof, hoO&ytft or -CFihiman pan l>g Wrttwt. Pi M & hn ■ 
gfeffL wkAjwh* flenn, kw from Ipigaat uppUan and 
aiAtvniie? «n> the fWd f ^h otw -catalog- ju-si ufl the pm, 
fours Vx lha ukmg ‘iVrila Gi«egtn a. De{H. C-^2 900 South 
Anoyg Pfcwf . Pg^dtriM CaSkyiHi 51 1W 
HP P 0 li$ftad TurnUecratt. 3401 Hocm 

■ ■ ■ UlAAAUVdM U.ri EUV 

JflfTWa. Nlr n raSPJ!S 3 ■p™ 



1 06 POPULAR MECHANICS 



TREASURE FINDERS 



FWD Ultt HJfol, r*M4>, hafod liaalurB £010 nuggd't, 
■etea. Htiw i-tvdkAdn&y [UMfi ad dateftn analyia* o^tda, 
Kiamanddua nvtge, no ground r*c*L* ^rea catalog Oardmar, 
47.?dM N. 7th AVfr., PhdWUR ^ViliXa B50T3 



THEAS-URE - Locale guartW PrtM niy w* ultra Wtihf 
locaioi - OfiPcfiura lrr» RcWurCh PfoduOi. Bern Z7D370 - 
AMC Tampa, Fland* 33flflB 

FES HER METAL DETBCTOM- W wn Ditlribkrtflf. Santf 
^ Fraa Dilidfl DiitefthipsArtliiUe. LC WiHl&nwCd., ita 
Qstfon. WdiAagan, Illinois «NB^ 



PROFITABLE OCCUPATIONS 



FREE CaF&kjgs ftapai ar wnfltfion;ng R*rngeraton 
Toots, eopphfls. Kill irnirog^ono. 0o*i. Jo tc CantOn. GeHu. 
Te:ra» ?5M1 



TECMCAL nfthttm ffltfw Big Many! Free dim: 

T£K FufiS, Bom 47TB-P„ SaiMl Clam. CA B50S4. 

W% FOR 1TOIIR HOHHIEt tfiCi.KM ^aavbla POkeM J 
HHprjfi hib all Gnarawd. Band «2 jCH la: Sotanwn Gifa, 
F.O. Etom 3Z'G6. DallBd. Tk. 71224 



FT. SMITH Auctwi Sew, RL &nflh. Art. 72W3, Resent 

I UnfTTfl . Vataiwi AppiOTd 

MAKE |H HR EhdifogGlau al Ka-maFFrea Deles. Wnla. 
Etching, p O Doj( 4A5. araltynwa, CA 902G7 

EARN 1^0,044 Tim PosI 0*ti» Entrance 

anri PASS, GUARANTEEDl Sand Jfl.fif: Boil MS. Mt Hrify. 

oaqea 

PLUHRCHFTIII PkoTfUb* homhisinns MoUBnW- 

flWi Petit*- lynn^i. SJJlC Mirllw PjrV, Winter Qh» 

44060 



LARGE CommB*ons - OacenH Efoeancsf Wam/leduifr'a 
hapreMniaLrt. Tan Paga ftopad U AaMndidfo. DEE, 400 W 
4lh wzm Odessa. TK 73761 



■ARE HONEY IN SPARE WE E*m gratw w™ 
Mini M 4 iutifcnfftOfr Ml«4 r^prMWHiCwe for lawjng mag^ 
U-tfM Fdf Wl dMAia *rtd sand Hi* Kl Wflh yrv 

aim* And *for*M fo POPULAR UECHAHKS, OsfK AB»M, 
250 W 55fh 51., N*w Yodi, MV 10gt5 



SALESMEN ■ DISTRIBUTOR! 



DIG HONEY Df EASINESS HUHTIHG! Slfc COUU9- 
SIDH PLUS BIGGEST CASH BONUS! Bwfo TWflWpO*. 
■TaJtile v4ar arpuhd buSi^asA Stow uarteifttous hr* cH salaa- 
hwi, regisir ipina. unri iaii erre+ieads. wivahipH, 
flvo*c«.. staiementi, carte and dazaw ol dhef 

ponied EntxtucS. Lowesl pncft* In indLrftry. Sorwttung ley 
every tosmesi end ptotaranv person Fret wi« Nf 

nclufles OJ spauabw. cuendiir?, *V4*nd *6 rntflrtio^, *4& 
aipananca raaa&d CM M^ihgs WW aafy 5o imd^bhd 
We re ou»r 50 Sul eta young ard eggr stuve h mw w ttxw 
y^M Thp mad to A wary prgfttaCili foil V F#1 l|m* fATW* F™* 
»H kH Narfort*] p*nfck 106. Jfortt ChC«d. II 

60064 



SELL SENSATIONAL LW-COST FflE-ENTRY PRO 

TECTOH FOR AUTOMOBILE*, HOMES, ETC, QffMb&n 

wanlad tmw 1 S artfoN* ^ Iftil Nonhiwit 

Elacb'fo Am H&, M trail, SC S73C-1 



AGENTS WANTED 



PRINTING Aov^is^g - E uataiii rwney mik- 

■ng sidwina selling Decaiconan a Name PlBftn, sm&I quinn- 
Itei Advertiwig Sgeciaffea bpi- letter^ Free Bampiei. R»k» 
XL Dotcom Ui» G?1i» 

H SENDS TOUR NAVE lu AH FiM BUHTHH Ada Itm 
fl-ipe ft Joyce. 306-G. VPiro^a. PA i«DS 

AMAZING New DtiwopffOT m Roc* Ftadar psyi CttnmiE- 
ksh di-ewer S l .MS cn Lftn irruai Oder - SeamtesB Stxiy Pm* 
oks raquies no eKpeneiice. Sdwb factones. Mdfots 
Shopping C*n1sr&. Piwte &y Pas* High CorHraclof Co*l* 
Proven Smb Plan Sho*s Vpj Ha# Wjm for ftm Fppai- 
Pm-. Decf S1>L 6112 4 Ind^ne. KanwiCny.**; 

SPARE TIME GASH. Sait imuirt Htiwe Shoes. Sam- 
p es ulas kit Ye*. No eapenenoe iteeded No age trait, iig 
COmrmsBigra Hvnw Stfoe, ?764. HilfoMr, Pi 

<7H1 



BUSINESS OPK1RTUNITIES 



iMPOITf-E r[>5i1 Dp pertmwy pnortaOle wodd-«vtde. t*N 
Pder OuNoau Ircra heme, ^ftnui caprtBt We sho Pktn for np 
n*K SKfeT^natnyi- ^jpeneince imneeeH^v Free Report 
MeMges. -Dept WtHMnd ►*»*. Cahfom* *1567 

MAKE 41 3.00 Hfiurty Bmfong CufUCpm Ugg^eCaeM ii 
hfodt* Hugs Nalfor^da DeTia^d Fill NLu.il Oideia Wa ii«riy 
Mdnanate thdirudtorn fyerylhing Free Details 

Cu&tomcsie. &06 ? t?e Scrip Depl- *£0 C?i Woodland 
Hills. C*4i34i 



ASSEMBLE PRODUCTS AT HMli. Mwy Opportunity 
paying Hgh Whh^ Proiii* prewniiy a^e.aW* tflhowi nye?t- 
m#n| Wntr &..«*! npfiKM, 9?GEntf*an 11 |h i BroOfclyfi S^w 
Vert T 1 335 



FREEF PttkjI 1 made (265^000 ywfy eflh dauttad hM 
Wu>: Uorwral. PM- 1 . P 0. Bra 645. Caret. CA 96307 

mSSSuB) POSTERS, 5 SI 5 5 m?S 5 Money 

tom Nsme! Fie* SampMa ncfoding ' PvdMb n Pwwrei". 
PQfWiiMHtf AMI. Eatf P*dvfoWi«, ftl ^14 

PI A HO Tjnifft 4utkJy laivnod wtn hen* sMjy mnt* 
Dfrioma grafflfld Am*™ Tunfoa SdtadL 17W0 T*tfor 
Criva. hforgvt Hill, CaM. 5*5037 

" EVERYThihG tmu Evw Willed Id Know adoul Ihe NKaH 
Order BuBinwe, ' ts oo D9alwi Wantod Depcrg^ve Litera- 
tur* Frt*. htU H. Taaker. Slwnokwi, Panm^vanM 1X672 

GtTHkh In Yi>jf GwwrtoayOt#aMl 

bfocaas Mail Or4r L Ffita M^IbWL Garwal WNNHHfl 
pregrama, Deal Sract wth >ta!m wortl tajppter. Sa*rt from 
2531 pnxhcb al kraeet be»oa ivhofobile pneea. Ftf h day prol- 
ife. We iLgpfy KHtrucbcni, talatog*-av«>ttiDgi Fre* inrtw™- 
fxm. SMC, -EOS 1 fie Soto Art. r Dap I M-01 , WeodLvfo H«t, 
CA0T365. 

WQOCHVOflKERl - Start pmtoMj/m Exjarnau rahng 
unir&uaJ girtfl. daoorij^e nowitasL £a*tlrtl Everything 
enpia nwJr ! Fw details. W^ana 3af Trtu*. Gian Cova, hY 
llHi 



YOU Cen Sle 1 ' Spam Tim* Home Suvuves «o*u Easily 
fljfjij IrtforreHttyi Sftfftr. PtTjfiMl* Plan* Frp*l 

W4t7m WM 41A fiapt Aei. CUpHfeO. CA 9S01S 
START YOUR OWN ART HSrfflRUTOflSHIP. Ffcfl Pro4- 
A. Free Defeils Survival, Bra 755, Fdihelon qa 31537 

MAKE MONEY ST MAL Homa (^nhM, Sirvta 

uiefrucPon*. Fma Delaila, iSa££|: Enrterpnsaa Bra 272- 

PL P^fcwigfon.Ort+jT47 

FfCTURe F r^iTjng — PrcFftaple FilH Bpaffl-t^ne tsj&mese. 

Eiiy b toarn with handbook course "Guide To Picture Fram- 
ing Prorm." tJB GusrampvL Fra* Irsmng^ buxine caLafog 
lrtq*LfoKl. Mffi, Bswnlfl itpeft-, Hoptaln*. Mlnnw^s 

55343 

REPAIR RVDRAULJC JACKS DCTAU 4RW» 
WHITE: HYDRAULIC FAFT1 9UFR.Y. BOX HfX, 
BROWNSWU-i, TEJtAB TWSRK 



VENDING Maminna. Nn»*nng. Rmjl« anrn s™HngfrtiF- 
Ife wg uuko^jB Fan. PaAw^y U«cnma Cvp0'»wn, 
IBOflPMB &r**h*prtrta Ortv*. T-snxiforti, Merylshd flOO- 

HOTTEST, mem PrOfttlOlP Bltvnaa* Opportixirfy <m 
MjirhPl . Frwtft .1*1 -ik R*Aariftli PubhshnO. 1 1 IM. Wilkias 
Bme r PwwTpftwm, '6703 

NOW TO MAKE HONEY TH HOUGH CLA5WFED W> 
VEHTtSIHG Qottfrfl shawl yOw how fo Mart y«A «*rt Guli- 
m>41 wnh ClUliM Adwtiomg. ONLY 41 .m FOH BOOK 
LET — (uoa ecupofl lehindaPle wife ftnri okSm). H.E. 
RAPPEL POPULAR MECHANICS, DEFT. P, 224 WEST 
S7TH ST., IfEW YOftJL NY 10019 

~ r^rtve* E50O3G Yaarty. Free OeflehL 

SASt '« Gi>*ori Cirde. MagaAL CA 95951 

NtW Lnopiwl*i Pii«iv*r*i1- Eu*fyt>nfi Ssg^fef- Fn» 
S*mpH Nnrtfefr* write: ULC Bra 17&-&L, CiartSLWi. GA 
SffiHI 

LEARN The aeore h ol **pa»rtg junk -harteua » "Fabifoui 
FroifU' Email ?iv«s6w6 Apex Engroaneg. S4S4 Dotu, 
Atasoederc Cm* 93*22 



DEBT! WPCD OUT wrth ewnc LawM Ftfbrw 

butKftng FHEE REPORT1 Bhiipnrtl i R*1 , LVQrMigM*. NY 

i?5K3 



GETRICHM StcflCLHW pmeshes OsMt-- ” bnngetM*h snd 

dwanii 0*1 atf 5 FREEl WWhltt.G. Bifengp, NY >36*0 

ADAHOONCD WOUVTmAL SILVER -TM» 4 r W 
UaiUrt. Bc:h 543. WbodVilfo, T« KU Tl|7? 

■ARE HOMEY with rfo* Carnere. Report oHU Who » 5*H1, 
how io Bubrail How rtbce ihty Pay. Sane 11 50 ® Lae's, 
1002 Aanttow iVjhard&on. TX 75061 

DIQ PAOFITB M ■RRQflfT — Eqwrti Nolnrab^ *UaT 

■rJ-.inri.irt DnlsOi |1 50 Aisgcwfo^ &>i 450-PM. 

Portland IN 47371 



«9 SUCCESSFUL LITTIE-RMQWN BUSINESSES 11 
THAT LET YOU DE THE BOfiSI WO«R FROM YOU" 
HQHE! FREE WTAIiSS ALLCLEAH MTTHItlTORS. «L 
«f HERRICK, ROCKVILLE C^HTHE, N,t. T157D. 

START Bley-:!* Re fmiT Suwrtesib 1 Th me Martjalb S9.95. 
fiwa Del eii. B*syti« Box *552 El Puo, Tx 7gg:4 

a iuS SiK25TMS"SnMv 

Tel* you Hew. Send S2.D0: Brawn LNerpese* Da* 650. 
WAoughby, Qhc tvm 

■A ilWiD EREUrtMWi Counsel I r>g . *10-00 par wt»w Hp*i 
H. Trtkw, Shvnfoiun, PwiYisytvirti* 17673 

DIG HONEY Whofasihng 2500 Ptudwt*. FREE CaM' 
tog. (PM- 1). Sr»<PW4»W. Akran. Ohi* 44313 

PROUECnOHTY per evening NS*pmdl>ng 

fifot*tfora Eaiy . Rffiufli e<|ua. TO 4?Jf M prOfOdOffi . . 
Yourtlnl erarlBiElhan 115 00 PLAN, LENS A Dealer's 
in for null for- 114.00 . . -YuaAf-Madi IrtlorrhOWW FREE 
Macr&OD*nt»ji, Wifir^nglen Crraamg, ftanruytYann 169X7 

SAVE TAJtEil APuanglowM by CPA 
nvertooAed birtma**. peraonst deductforn Huny for lS ® 
return! » SahnBf*. PM 1 75 1? Ch*fr FLfeyKrwn. M*. *4 13ft 



jCwMrud chi mil pager 




■If SINES* OmMTUHlTIEt 

[Ct - . 1 ^t*d frptn p*we— ng page? 

MAO Frtwv Squn Fooj Py l ori- IHu pe PerwMifl . 

Prating PfWl 2S#. rtoton4M*0 WOtthtm, 

U*3* 0^4 

SurrBiwi lwh at'j*™. EJ5JT p.o. 55 rn, 

HftiliH, LATMXM 



OflOEHSI DwLnrs W !*d In i*U IMtft WWfl BEGIN 
NOl LIBRARY. Qwd incnma n^ng tffipn bpccrn* te- 
DriUta: JJH faraieiMS, Bur fla-*-|£3PM. Mi^A, 
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PrrtiX# Sid SMtQwM Yttr Ai*rtd M . Sirt F<7 Boc+ltH: 
GQF Mlg., P.o Bcu Pens iJfiM,, Snvvnh, G*. 

31404 

WS Pcture Color Calatog $' .90. cwrylfiing:— You H ame 
RF' Saani. PHQoekfi, Samana, P^geom, norty s^pgiiei. 
Slraihlserg't Pet a UrrtimtedL P*ne River Sff, PAnneHta 
5*474 



OF INTEREST TO ALL 



HAKE TOP MONEY H STA1NEP GLASS Our MP-shidv 
program iHches you al home -Ki'jdea duat'aDed kssont ■ 
ply* Ires prograrr. eJI pr^ewionaJ I 00 J 5 , many inler-Kling 
pnotecte and mon. For ^ildmiffoFi sort £1.00 to: -Reguu 
Careers L£3 , 33 E . Mam £t«vt Dept PMGl. Hound Lake 
PvK, IL 60073 

LEARN SncrnCs of Tftfrmmg SMmep^ekns Bmgg, P^jab 
CprtlPSt* 1 WrNa; T»rt#ttJI, #gi Jl-P, fMlAarEjra Nww Yoik 

HOTTEST MEW COLLECT BLE - RARE GEKSi Oetala 
Frw! Taytw'f . 1 13 PM Martn. Indian- husrtwr Beach. Fkmda 
3ZM7 

SWISS Ar.^y Type .Krtfe. Stur»a« ac«l a 1 ^-' T#*t*& pre- 
CH4n Ido* Sum m Sdaaon, punch, me son. sere*. ^ stjj 
er. houk rfisgoraer. wwdwe sw, openers, tuirng trad rs 

$5.5* GbtaiJ. P.O. Bu« ISflt. 0#w*rt. CA 545CH 

FREE ^riynobanw AJD 11 T* Cenoen Tukeli, Sler«i* Ebc. 
ftntomatwn. fiany F^ftAcartHhi, 477 -End Street, Brooklyn, 
r*y 1 !2H 

NMIMG RATION AEWmay wiH iw your baa quasttort 
Sert yowr quwttor. *ntn (1 5 to 371 £ Crtnirt Twr. DNrofi. 
UI4S» 

HORS D'OELFYHES. U$* 6utM4j Detooua- . P 10 - 
tefi&cnfi . Easy Pennies Pw slemi Aefe^ee Whe^e 
TflSrtO. WhiH Nol T& Buy send $2 95 504 Cr-.ntii- Av* . 
Oakland, CiM. 94GID 

SAVE TIME I AMAZING MIN HANOI SWEEFr Mtft Cuk^ 
Easy Way To CkMh Home, Cv. Beat. Ovhs?ei, HEDLICED 
4.50t , lL*50cShifio* ri S^ lT epa i d ReptK»rwnlOuirarteei. 

Lh Speoakba. 3*21 ua-KC Sfeel. Bex 77+, Pltilb 
G c-d*. F 1 * i335n 



EFFORTLESSLY l*p - Syn-p tor Pennaa A 

Day- Bart B-fifr P.o. to 164. Butter. KantocAy. *1 M 
SAVE TENS TO HUNDRED! DF DOLLARS On yuu 19B0 
uxea by uang Irtta trwwn bd loialiy eg&l rtedueoMU. F« 
extenuye list band $2.50 to N. Dougtu, E7B Santa Ft Drfre, 
■Enpnm Cftl 'arria -32024 

FREE 1*1 CALENDAR. Heusa or UenRL Dept PW, 207 
Oa^ Stieal, Petotogue, N.Y. uTTt 

YCLCAHlC Ajr, Mcil^i &am Helens eaujtwn Ee5siaaion 
guararteed 7 $7.50- Doug Couberl. 2+1 3 Horfr 53rd. Seeflie. 
WA iiiCG 

"reduce TtnmiTpSr&M f t*fM« p, &?s, 

Elynt, time 44036 

SAYE "THOt*jS^i^^ SELLWO^fOOR 

HOME PRIVATELY— AND SUCCESSFULLY. A *bI hr 
*vary hSm#Q#n*fi lid'jry Corrpi*!* Inim srtwjfl ip ckra^g 
tns^ylLxaury filler JS J4 Ototp V Enrerpftaee. Ctepi PU< 1 . 
744 2nd Art iyhdrtrpL, «J OT71 
"fDlK FA^TcUT4F-AHin tr. M Cokr w^Tu 7 ^ 
110 30 EMERALD RESEAHCR ASSOCIATES, P Q. Bdi 
SfiZ, Hi^ltriglCiit, N aw Yttfc 1 1?43 

"TSTETSCii w E (ra.sa 13 f55 « y53 hSB 

MORTGAGE. Deti.il w repon. $5 DO. Ykyuja^e Hep&n P.O 
Bo* i i 6J-PM 1 . BelteviRe, Fftnwa 62ZZ3 

SAVE H^idPrta yeeny Pu#S wm antra «come. Compbte 
mstErufflpn bwkbt tor giwmq i^eg«iePbs to«ri and he^tM 

uims rWArtonary Ou-Tenf ,J Indiana Greerihoge* $ 4 . 
BO-LlNH PrrtUri a. P.O. BCie Sin^iAmlon, Nrw yewk 

13SQ2 

AMAZttfG PRODUCT, CLZiiS5rp5^fi5rRB55YS 
HOST FROM ALL METALS (Oh WONEv BACH | SEND 
$4.» FOR ONE- IT.W FOB J LARGE SfZEO. CHECK, 
CASH. HUO- PAYABLE TO: ChAVCO dSTRIOUTORS. H 
WALLACE 1T_, FREEPORT, K.Y. llS» 

GLHNNESS Btto> rl Yftirt: lMl JfC-M r'.-^ 

$-1.25 partake Tlrkya teUflEnlaadd 554 \a*. Drt iGiJary. 
M3 Stole, EkJorrto. Fima 62930 

HOW TO MAKE HK3NEY I^ROUQH C 
VERTtSINC. BooWet shoms fw huw In start your own DimSi- 
ness *rtft Clawrttod A^Jrert^urQ ONLY il 90 FOft BOOK- 
LET *- (£200 cempon ratortaae nrlh hrgi wderi m,E. 
K APPEL. POPULAR MECHANICS. DEFT. P, 22* WEST 
57TH 5T„ ISW YORK, MY 1*0 to 

NEEDCflEDFTT Q« AVIb RmM Owh CM . , " 
^irtt-tediLCiWtk. Gwfei^iM 1 lEiurnfi*. boal Plus Dto& 
iTBdJi *muw tt Free dataSs! Sert S.A.SE to inflation 
itoperts. PUM, P 0 to WTjj. Loa Ar^ietes. Ca 90060 

HOW Keep Wei — toQuw*. J C Gotom. to 37Se^P, 
Mudwto. CA 9*352 

GLOW M THE DARK PAIN' AND TAPt Sw^uhTUh 
ydur irnag^aten. Small Banja Paini. £2 <ig Urge $4 00 Ten 
leei mH i mlc*. i nq la^io 53,-Kr Hart Ert , Bci "Ki. Artiwn, 
«nw WOI 



OF INTEREST TO WOMEN 



DOLLS - Learn to make, 'a w end Ursa* ftfli M rome. 
Flea mtortfuton on home study pofltern. UKKwhe Career 
SchcxA. Des*. D-tW, 2251 Berry Avanue, Lac Angnbe. 
Celt! fcn*B 9UOB4 



APPETUERS OeAu* iW Rwipes Send $4 7$ TO; Ck?rtfhy 
Engel Prrxbdte. Lw 201 P.O to 1.J6SS. SI L™. 

Uhwirie3141 



GOVERNMENT SURPLUS 



&DVS.RMMENT LANCfl FROM |7.50 ACPf 1 HCrnKtrina, 
linumg, vXdiil^fiiny invoiL i w iL □ppvUnrte& 1 '^Odvoi fi nbh! 
Lad BuyWa Gjidu plus t^jrart klfinga— 1200. Suipkii 
LmjtJS BOk 191D7-AA, W&ahr^tofl, D.C. 20036 

1 H 1 Surplus Army, Mevy store B4 page WuHtraLed catetog 
Scrt I^JK HbYN 3037 Hortfi Cede, Dace J-l, Obcago, 
llincns EOS57 

OOYERMMEMT SURPLUS OMCTORYI' Buy 

509^00 items |nctofl*ng Jeeps j to* as 2i on AAnl LtoM 

rtmpbw irrfnrrrrticn ivulabia $2 fM yju»nefiteadt. 

SURPLUS DISPOSAL. Bua 1S107AA, WASH HO TON, DC 

3MW 



MOTORCYCLES - JEEPS - HELICOPTERS — AUTO- 
IH9DILE3 GOVERNMENT SURPLUS OWECTORT - 
UONEVBACK GUAJUNTEE^ HOw. $?J» Q& 

^tornwrtn, Dapulmerd It, FedereJ BiAdmg, to 3913, 
SpYtgltMd; Masaachuierts 01101 

J-C-E-P-S - HiJ»r - C-A-fi-S - fi3.Mii - i«gO» 
ITEMS - OOVERNMENT SURPLUS - MOST COMPRE- 
HEHSIYE DIRECTORY AVAILABLE TELLS NOW, WHERE 
TO BUY — YOUR AREA — IS - MONEY-BACK GUAR- 
ANTEE - GOVERNMENT IN FORMATION SERVICES", 
DEPARTMENT B-1, BOX HW, SAN FRANCISCO. 
CALIFORNIA 9*109- 



J-E-E-P4 *S1S-8Sr. , 975JD0 Itm 1 Buy In Ym Areel 
Wrtrel - -htorteyfeK* fHI-JU RJLMT.E.E4I 19B1 
top-nmari UrR.p.L.u.s - IrtMlftfl: ‘to e- 

LAND& ™ OhQLG G** L-O-T.T^-R+E-3. - - E?C& 

G SURPLUS. Sob MB-E. 5yfWW. Yfrti; 13CT 

MILITARY SurpkA. Bo bis. Canteens. HsOs> JhA, 
Knn«a, PftfitE, TCiKKaacka, Siw n 9 Bags. Tpnis, ttc Rjn- 
drrtt Genuine Surplus Sir^arni IILlSlrp.lrt Cetsloa H M 
(HutunstetileJ Spfdrtm SurpXsit to K2-PM. MifrtM- 
Ky. 409S3 

JtEPS K2.49. Airplanes $75.01. Baal* |7.5ft difeel from 
govemn lent Directory and Surplus Cutatog $2.DD. MWwsf 
Sutdiusv Box 191 -PW, DaylDfi, Ohio 45A01 

DfECOUHT CMMdg. tort* CflrrlwM, Fnlsgum. 

Hfllm#*. ^w414. PVhee Band $1 W Rsturtatta. 

Cti* Wdwy SmfJu* to S 14 ^PM. N* 5 h%tHa. TrertiiykW 
37107 

FANTASTIC MONET In Gcwnmonl Skt'pJl* BOOK Tv r j 
AIM £2.90. Ttoiui ^Hocieles. Route 2, to 56&. GNhe<, 
T™i tUM 

HOW id make 9urpkd; ll.BO.C.M. 

T cwwwarti 1201 adynlofi Daw #202, ChtTLaortga, TN 
37402 



± E-s-p.s . . , rr cars , . , ir under «g.«?i much 

MORE . . . 650,(506 ITEMSII COM PRE HEMH-I YE DIP£CT?> 
RY TELLS MOW, WHERE YOUR AREA H UJWI! HONEY 
BACK GUARANTEE!! Surtf j* tun***.. PBfdrtiMtt C l, 
to 20390. Jackbon. MlsiifiSlpfc 39?09 



LOANS NT MAIL 



BORROW £25.009 : Any Plwm Keep Inaafi- 

nrtty! Reppd 1 Suwpm Rwwrgh. to TSOTfrAM. 
Irtieitetof*. Indiana 46^2V. 

BORROW Fnxn Hone Any o^wunt. any worthwhile put- 
pose. Mftfiin 30 days ConpettWa Hales Atea you tan #vn 
•jnimrtpfi ineome « a Money Ag*m No wtpertenoe - cwn 
nfK#i *4»£cnil Company h flU.+(3 nvwy way pnf$iblg No 
GnhPlidk* 1 Fr44 rdpart. DFQ, Dept! TO C- 1, 1 145 Rdihvoii 
Awdfiua, C-iJifilun, Rhida l£ind 02520 

BORROW £125, DM iniereFi-P^ee - Repay Arybne. twt- 
one oitjdte. Free Retrod EsecuOye PMl. floa 096. >mdea. 
Fbnd* 3333* 

THE ARABS Hflyc Mlllwa lu Lujh. Inue=l ! Fex Drtdiii on 
Weanhv InveMwa Send £1 00 . (Ttehjrta £ 4 eL Ai oh — PW 935 
Wain. VkSor. TX ttiej 

HEED HONEYY to™ £1 000- $35 0BCH » Convwm 
□IVvig opfcate*KJ) pgnatur? loens L^, 1^ 00 Money— 
PM 935 M^m. Vto, TX 77*0? 

FREE oeiaiss on hdw iq b onfe* up re £10.000 n^niy by 
nail. Wrrte Pdata Fflaneiil S«rvidMa, Inc., Dept 1306 Si 4 
Pk ™ si . PO to 268. SiduF CHy, iLwa 51102 

LOANS AyetaJOte - 5-loppng Centers tquprneM. Ekpwi- 
^qn, Ykniyras. Offers Thorripson Eflrwpdses, to G*1 19. 
DMland, Onig 4*104 

CASH Loans art 0utnat4 tod* w IndMAietl refuwiJ 
E^ew-nerB No -D^litter^ Cb-ftqrwM, nbrvDwx 9fl% 
Accepted AaHKtales, to. 98-A4 Brt^kV^. Nr*# Vrw* 
ii£35 



(CoeHnuetf on nart p«o») 



LOAMS BY HAIL 

OFT Cwn &rt™Frtwn Gtw*rnm*rfi (Hurw rayi 
AML e*rh iW4 U *£pn rfQtf* C*m*** Wt^ftBijn, $? 
(teftrtvMlt. Suw* Fund*™. IK9 K St, Wkrttagtofi 
DC ZOOK 

"Cfiaara^ ' wjwfttf r TC Brgsg~Bgsr"iWg 

QMnon, Cc4jfflbu*. Mar* 47301 

hMMbUW ji ^iSd.^B ■wenigk 1 - AnyS? 

Cr«jn yrtmpc^la^. Rapay an yt^na No eeantew*. ookalarii, 
DMlpnaf*, Urwque "FkwieWi Plan." FtfrtntanniTiQn.. SJ fre* 
rur.^ifli Sf^Mr-jrn. 1Z0 W-sJI H.-7, Na* V(rt 1*04 

borrow ttocoo wn^ ir^rnir au <# 9**. n^r tnr 
Dim. Fr» Dwtatts lnfaf™» Bn 1004PH. New Yom. NY 
1«03 

KflVKW fly Mail' fim W ueQPU»i.feiS$| 
SnAsfcy OH *4370 

F*£l! bFr 1 *^ fen owiii 0 a*h, thomaturF 

LOANS, MU CREPTI IlG PROBLEM, HO CO-543HEH5 
OH COLUiTEHAL NECESSARY. CREDIT CONSULTANT. 
AWHKAJI CREDIT t* CHANGE, 4 WEST PARR ST . 
BUTTE, MONTANA 5*101 



PtHSOMAL 

COLLEGE DEGREES BV HAIL. ^nwiwl Urwi*w 
offler AiH-accr riled Bachelors. Masters. PH D a . . Pm* 
weMhnfi drtaih. Cour»efrng, Boh 317-MF-T. Tusfrr. 
DBHflm KABO. 

lEW DtSC^VErt^ Mr Art'll u r fl&iwTcif Krti^ irr* 

M&nay Back Guarantee Sang 17 75 pcwtege paw Heoaaei 
&HT5C-1. £W So, mntar, Sv!ff 3HL Pllldn C* SI 1* 

■ Hvnmm rnnnmnszmsms 

ton QW4N FiM dDl«llL rtm-PMI, 43? FCH Hwm&w 

B«te*, C^cmin 90254. __ 

DtVOBCEF Cbercoma PrwiAk». Save Kids, Mdray Llate- 
&*». E^pafi Am^AAyfl ime«TiH r Jw men s rights 
ASSOCIATION, 1 83t> FdhkJ Lake. MN 1602-i 
UWUW I UIC**^ Mailing AdrW F W 

sen l a i Erne* 1H4I Mil Cartier. Fra.nhhn. Chicago 

AU06 

mmfl W H. U^e*.. P . 0 KT^ t -flL^ ^ 
197tT.4li.OQ 

MOW TO STOP SuQJtMD Uwa IV 1 iht. mod Tvortafeto 

(HIM Far Beating ruoofara habri iw pubmivd. n 
ihduder*, ' T«!" wnal Kindft. at nwliHtkni So usa and Oh ulti- 
mate mapm againa£ the Cigarette Hi&r rue to ' Hv less 
thi/i Lhs pnee of ana carton af! C*gajeflea Yau C«i Quril Too' . 
Strti S3 75 To BracKay Lnlerpnsai. tor 1 34, Rock Pw. MO 
644K 

VflUBMIF 

Fr« hu. n«Nstfr Pvtunhfrg. to W. fltfwpter, MN 

a»i 

M Bt. F CkteetoftA ■ha»er«J. SttrYiped fr* jiuk>xx Bjtori, 
1 7 1ST Bon Dvr. Ov&Ofr. 4*21 9 

KNOW &0M4fcf ^ thcuKt BYOA BMWiWTlTr^ 
TMEHr Nb e^kkih gW S^ElenWHc nn^fvd HOMEY 
BACK GUARANTEE! » W Sump Bn* 144H, Auibrn, 
900t 4 



REMAILINd SERVICI 



CAJRMCHAEL Ramai?. Sivr^ad Sir^e .504 Y Gwn. 
Bom 390. CarnaciHai. CA ywca 

CTPHBmn: war ssrmam ^x ^ w 

RwirtteC Ofif¥ C*nfr*|, &?I 3A7PM. Ctarfr»(W. Df 1PTO 
UHUSTED ADQNESS. OtfCiM and ranUratfdJ. RjwtjuI 
Si 00 $ngta. Wti Farwmdlng Sutvtea. 30B0 $ Main, 
MHdtHV Thu 77025 

Eommcoc mwm jsasm mm 9 pm w 

DAY 111! RfHAILCO, BOA S h BEDFORD, 
MASMCMlJEfiTTS Oit» 

PUMH HUH I WVWH Aa TO? 

AJfc4h DIM. JKkWMH*. Fkmdv 22S!0 

J WKftNATYMiAl DfftetTOftV Of MMajlERS, t 1 o tri. 
IflfA &0* 1 53614. HijrKXulu-TTiki. MaaB* 96720 
LIVl'lkijCci^^rmal^HarTi*^ 11 6?j 

i23ti S? L>jie PUh- fidsS7 

’EHanTGEnml 

#*w Jo&si 64V &4C wood nwii*. wa 

&P W. P.O Bto BA, SWhWf SJ*ton. Pirtgtonitan. MY 
(2903 

FREE I Rarnailoii Lm'tfiQ Aywits Wartud^. Bm 

471PM. Alliflra Tt<u 75551. 



HISCSLLAMKOUft 



PHOTO 10. SHtaa in fMJitk M FtatH. preyncas 24- 
hogr» GUARANTEED- &^1 ti K iZSe 00;-. pixte wh. 
KkJraae. iwgM. wghi, hjjr. aya* tamxtela CARDINAL 
Baa S3t» nR4S. JachwivOa Ftjnrti JH»; 

QHN AH* NT AL Iran. Dfistgra &X* 4rf 1 600 Prnc- 

Uail Orotyifl *Qf RArimg* OCfu™*.. Me Ftnw UlPfAtl?*- 
Ctfmgtuxn, -3S91 &^jLH 3200 Wnst tax 30005 Son Lata 
Oly, Utah 64120 

i7, A^n*. M_r flW 

PH0l0gftMf#K:All0HfcAlllllB Cah.F^ai 

QUAKAN7EEDV Samp tiA 2 5f . . Baacco, &:..x 3451 P J1 1 . 
ftiavklane*. fl.l 02009 



& AUTHENTIC PENNStlvAMSA Doth REC4PE5 *2 DO 
J.2. tmafpnfiaa, *0 &*aan flf>., OordeMiviBs, PA 175S9 



WANTED MISCELLANEOUS 



GOLD, SNar. PiimhuFn Tfrttnium wanted- c m 

a^MVQ 4 . Frau CJCVNr WhCifHlN TamwTal. MjrtfOft Ma 
WOK 



Htl VMG CdrtiriB, Siluor Ealflof ^Anr CailBLS. raMNum 
4 StiMtea ■ i Sahragp, 133»Ung*4. Sadia &«k. W 
49DIT 



FOR f ALI^M ISCELLANEOU S 



AIRLESS Tilts iStftOjpvd nvitTi Bsa-H-OlT. Fit? G^lO 
Brnksanggriy Gul wUhCiaca^rMn *Aa&v Mai $5.75 Id: 
&fck-flK>H. 1341 Ffec* Spring Rqnj. Sfltft Mi/toa, Oa^H. 
K025 



HEARING AIDS 



HUGE SAYINGS- Emwirt (tewar maheups- Fr^ Tnal. 
O^K^na; WhoKftfll* T*jms*rT4n94d UfllrtN-PMC- Horttird, 
IHiiwSlIW 

FRK HEARING W CATALOG - S ^ Or mill Write. 
■fctonaySHwirfi ', 96 -jCi-PM i LAiv^tn- Saputvada, t-iHIccr** 
61 343 Now told in CalitomcB- 



TQSACCO 



MAKE PtOM Ir-fcrrMrfiapj Fimt, Me., P11, Scrh 5921 1, 
Cli*aQa, r*i™ 60655 

” 9MOFLEA A?E?7¥ ' f toOSi^ V AWLLA Y*a™ 

Sand t p 00 fix pefisrous wnpie STd ralatog. I^q* 'rt Ti*h 
L td.. Broadway Sgura Mali, Tyfer. Taw ?5?iff3 
WESWOKOT- In H unnp Guvan^d MaonaTi- 
flavor, W3 uromj 4 Tpb«OT#rtf 2 Flter Cpoi Cd&* G* 
&3Wd. Fin*'*. 0«t. P1 j*J, iftW E.Im -1 Q. BroahMd. Wt 
&30C* 



SCIENCE A CHEMISTRY 



PFHN1F FDRHLIL IK I (WO Fmfl^ PrwfiBiwI Protirt Fnr- 
mulaa. Sand MO.OO to. N4a to.. Box 3530 Sas^ua N.H 

™gi 

LABORATORY Ch*Tn:-ai* Giftai^a^a — Appaffl ui. C*f 
atogua $1 00 Daims Scier/ifV: ICH S iJSbval. MvitowOc- 
MYificonsjr 1 54&0 

□UK R HANMCO« ^ SSSE'SS^ Rt-ty Rad* 
■CO* Coiiif^fa wtth Pivn. Pflru S«id S4 00 to 

Fameo. Dapt. PV. Bor T«i. R<x*o-ii*i N H. O30fl7 

fOfl SALE. H»CVT=tod ScwiiMk C*0P HM 

from ■ CommanjiN Latoi-BlOiV- Out IWMto. Malms, Vif- 
|*£S. T*M &o*4. Tut**. Vfcuum SyMvhta., HD . Stood $1 .00 tor 
Utfi to. □. Jbivii tv&, Btix 77, FUtn Pa 1SB7S 



FORMULAS, PLANS, iTC. 

P3.0W R40HEYHAKJNQ fOffWULABI CATALOG - 

M - REFUNDABLE' GWA3 Bop 193 BhKkn«to, vn 



TRAVEL AMP RESORTS 

AUSTRALIA TRAVEL, ExC*nfl Spfrtor^ h*a ptomy to OlW. 

&*V-TFi itarfng oOdad LcmpiBhaoiv^ an mail, $6 DC 

GPO BOS 76. Svdntr, NSW 2D01 AixKUKa 



SPECIAL SERVICES 



INFOiHMATTON On anytbinf ‘Ferguson Nasaanch 
Sjteoamis. 60-15 WDOdsidt WooTsafe, Na** vorK 1t377 

MOW TO HAKE MONEY THHftlOH CLASSIFIED A&- 
YEHTI51HG. BooKi« you io atari your own buu- 

n&ss «jRt ClBisilied Advadning ONLY It.OG FOR BOOK- 
LET — OEXipofi iefVjndBt-le wrtfi (ird orflafi H.E 

KAPPELx. POPULAR MECHANICS-. DEPT. P, tH WEST 

imiar, NEWYont ny ibdti 



RITTER HEALTH 



En0 SACK P AMI bpriilaid a Qriv4v iTKticri dflwicv » no* 
flVtoklhl* ftjf y?B n Itifl wm^ri; horna pr ottoli Tg 

oiTtor Sand jl Jfl tar m bOQkbl, A Gu*rtg Tp A h*sflhior 
@4£* M eft $49.95 Tor Njth togklai and do™* la — Phystfal 
RbhwOT Ceng BOe 165 Ft 20, Chvtt&fl, UAiaatJuvsKx 
□1507 

"HOW TQ STOPSMDKING 1 ’' S*->d$4 92(ChoquB=Os^y; 
(Pwtl . Id. PG PUBLICATIONS. P.D. Box 1 76 Slfllkyi N.D.O. . 

MoMtmI. Ouatoc, H+A 3P5 



WEARING APPARIL 



OFFICIAL POPULAR MECHANICS NAIL APRON. M' 

■enpJEii. 3 tufl *za poc*ial» Sand 10 96 lo Papula; Macharjc* 
ttepl Hn &g?i 10M Naefro Cf> Ste »fl W Tgrt. NT 
lOiOi. 



GARDENING A LAWN CARS 



LEARN Gurtfsn#*] and LN^dscaN^a s^homa t t-xt^r 

Lrfalima Caw Schools. Oepi A9l 7. 22S *■ Barry Avanra, Ln 

Angtto*. Col-tarim UAfN 



FLOWERS, PLANTS A NURSERY 
SUPPLIES 



GROW Gnwnff! ISO Ptund. Km Saada, Rood 
GcAtenswi FuU MpnTMtirL K. OdBvta, vwa, towa 53350 



WINEMAKING A OTHER RECIPES 



WNEUAKWG-AEERliJyKIttG-GAfiQHOL Prfto Sitfly 
CatAba- Ysam Eqiapmam. Dwtfrartal, Boa 6 B 016 -FM, 
Irvtianwx^lH. kid. 4*266 

HEERMAKEMSs WmemBkarB. Fraa Cafla^g, Raqpg Fa>. 
«i n^yn&iivfili. Eqiapmanl. Strdw 3 Pl. Bo- Tftlrt, Ctw* 
HU. Kp«* Carotna 275 sa 

WlNtMAKEPS-BEERMAKERS^- IS! 

Stmhk Large Swtlwi Km, Bo? 7B50L. todiptnWiDt, 
Metuun 64053 

WWL TTrn M*: Boar. Twq C41U4. 

DarvSY S»N*. to 30377PM, Cu**vi4fc Ofits 45230 

BEER LOVERS — Grow your wan. Mchul Nmn94l 
Frao taulng Bear Gear Box 25G93M, Lanshv Miohqan 
46909 

WILTi-CU15«E tdc«SK* - 24 SMto, DgficAua Nadpas 
Frpm 6 anfitwfl $2.D0. P Q Boa SD06, SWwn 'B . 
POHntwtoH, QffMfto, CanU. M3H 2TD 

HAKE BEfinr^to, kJqtwuri. RwCalq. BtHChMM,' 
Box 51 , CantraJ VUIaga, 027 B 0 

" LIQUEURS. Uquw^to 3 »t Sta&on D 

OttiWA Ontario. Cinadi KlPSHS 

mitmf COOKBOOK ISO PartrtM SS.0O, 
B*rta S. to 331 7 -F, Madtfioa Wl 53704 

RECIPES, ^ cton Dhh 4 Pprvtiy, toad. CanOy. u 
Main Dish -SpirtYfl » Eto Dr 7 RHipa* (SDO, AlH. ITT- 
1 . to 762. Cwpc. Ca. 92005 

FR|f fMCYCLDPftU "SSSSSS^ BHOTUUfig, 
lHics, EcjuiLMnaht. lngtedw4A. VyruK lhdu*4nee Box PH- 
7496, AidtaW Mn< YDfk 1 |fi E5 

ONLY $2 V> gDurmi u&jghl whoN afiul netpea. Braacb, 

Uqi« MRK, Ban 4 B, C# 1 . 44^14 

103 Woya To Froptu e CUkwan E co rw > Tt Jj #y. Sand $425 
To- toil Craak Recipas. Rl #1, to 797, Punla Go*da. 
Ftonda 33950 



COOKBOOK Witter ffln UteauM, DaAckwa ChoorVala 
tmp Mollin HBope —12.00. — Jvm M*a. Svte il&(, ITS 
Ffflh Av& . New York Me* Yw* WlD 



BEER LOYEAS — frghnct^B tor Dottef Radpa De*. 
oiouaJ^ Parted Vx Arylhmg Fned Farnvy RasteunnC Secret 
12 SASE flarrtkje'i Kifchtn, to 4SA. NantoKi, PA 

1 MG 4 



DCuCDuS IrwanMva. ibmamadg Cad»a*r. Winn. 
Frurt Oink*. Cockterte. Bfuvrv^u J? 9& PO. to Si. 
Fenn p^trit Florida K ?30 



WIHEU AK IH&EEERU AKPMG ^ugpliBx, Frtot 

CMKPfl- Win* rtobby, P.CI to 0-104 GrauflwOOd. MA 
01 HO 

ORIGINAL Gourmat CtwKJxxjt — Antancw and Fumpaan 
Ditfra 1 Free Rac»p« mir* Delate ingjirel Th* Seaton 
Trjveter, to 6429 Denver, Cc Horedo 6te06 

WIHEFUNCH - 90 Eunpean rnopea km m v nuPwi oop 
tedMxi. S3 95 - StT-jntinp. 24&5 Hflarsr ai jp. Berkatey, CA 
frflTDB 

HAND ClOCR using 'razan afe+e juna Miigy 
toooua Raope 13 00 Atei mopr. Ri l -to iS. Edatnnn. 
Kansas «02l 

" •mLOVERSt FINEST Hnm^ topwHtmi 
Weald fvnsu f Compwe brawmp orffrt*. Fr*e -ObuiI*. h*n^ 
twk. Qwi ilmpwtE LK!., PMOIIfr $06 C*rtM 

Sfiretl Now Vnn, Now Ycrk KB13 



KAHLUA. LrPTHj 6m Mmtha i J atu V Ujutur afifnK. 
$1.00 BASf Rec^M.Ptl to 15* Fta*USii. Ud. 63033 

~ BEERLOYEHftl Sjn il 00 Mfy Vq*A — frlflfc hom«- 
tW Fc** h#n* 0 t*- Qirfnat, Ctepa-Tmaot PM 0 HC. SM 
Cttl, Now Y&k, New Von? (0013 



BEEHHAKERSr We •« Bp#C±aVa1S. Fr« CllM!$Hltefft 

tar HONE DeERAUUQNG GudsbocA 12.00. WWam'i 
figa OM^inO. CaHterme 9460* 

GREAT DMRr Ytyr (Ttendi «il lKHF hO*Ate 

trow — Froa Bi-uttfiur* HmuOrMv, to fllB, EtepL. A. Film 
Hartm, Ficmde 33563 

DEUCKTUS COD FttK CAKES NEClPEJ 12.00 to 
34338 VenGOUHT. fc! C . Canada VSJ 4F3 

SUPER tOgurt. big savings and so EAST. No special 
equipmenL needed $3.00 Wwey Otfrifeullnj CtmipMiy. to 
TtSJ, En*. PA 16611 



BURGLAR ALARMS A HOME 
PROTECTION 



FN£ET fflurp™ji to*! F«CE CATALOG! AA3. 16W 

CTimcw R*m, Bimoghaffl, at 35209 
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Would you buy 
a $ 5 bill for $ 2.85? 



Imagine that you're walking down the 
street, You see a man offering to sell S5 
bills for only $2.85. 

Would you buy from him? 

Ptobably not? 

Moat people would hurry right on by 
with a look of suspicion. Impossible," 
they would say! "How can he sell $5 hi lbs 
for only $2.85?" 

But . . . the people who did stop to buy 
would get a great bargain! 

It^S the same way in the liquidation 
business, Many people can r t believe the 
low mail order Liquidation prices we offer 
on a wide variety of consumer products. 
Our prices are even better bargains than 
those $5 bills for only 

But the people who DO believe „ + . and 
DO order . , . are "tickled pink" at the 
huge savings! 

Terrific H money-saving bargains have 
made us one of the largest authorized 
mail order liquidators of consumer pro- 
ducts in the nation! 

In just a minute or two. D! tell you how 
YOU can easily be one of the fortunate 
individuals who receive confidential bul- 
letins about our latent mail order liqui- 
dations. 

But first. . , you're probably wondering, 
"Just what is a liquidator?" 

In the com of our firm, the C-O-M-B. 
Company t u liquidator is a company that 
helps a manufacturer quickly dispose of 
large inventories of factory-perfect for 
sometimes slightly blemished) merchan- 
dise to the public at ^sacrifice" prices, 

"Ridiculous," you might say! "Why 
would a manufacturer want to do that?" 

For many reasons! Here are just a few: 

1. Last year's models 

2 r Overproduction 

3. Large contract cancellation 

4. Going out of business 

5. Closing of branch factory 

6. Bankruptcy 

V. Economic recession 

8. Urgent need for operating capita] 

9. Insurance claim repossession 

In most cases, they can usually gain a 
tax advantage by "writing off 1 their los- 
ses on their tax reports. 

Now for some examples of the big bar- 
gains we have liquidated in the post: 

• Harley Davidson motorcycles. Regu- 
larly over SHOO. We liquidated 5Q0 of 
them at only $650, 

• 17-ft. White 1 water canoes. Regular $409. 
We liquidated hundreds at $159. 

• Car and truck tires from a bankrupt 
manufacturer. We liquidated almost 5000 
at below manufactured cost. 

• English-made JOspeed bikes. Regular 
S295. We liquidated over 2000 at $119. 

• CB radios. We liquidated over £8^000 of 
4 different brands at below dealer Cost. 



• Admiral 25" console color TV's. We 
liquidated more than 2000 seta at below 
dealer cost. 

• Shakespeare 15-ft. bass boats. Regular 
$900. We liquidated over 100Q at $388. 

• Electric airless paint gun. Swiss made 
for a d [vision of Sherwin Williams, Regu- 
lar $119.95, We Liquidated over 10,000 at 
only $47. 

• Pioneer chain saws, Regular $539. We 
liquidated over 3QC0 at only $160, 

• 10 it 14-ft. tents. Made for a giant U.S. 
mail order firm to tell at $139,9$. We liq- 
uidated hundreds at $69. 

• Synthetic motor ail by Union Carbide. 
Regular $4 a quart. We liquidated over 
4OO.0W quarts at around $1 a quart, 

• Moulinex La Machine Petite food pro- 
cessor. Regular $49.95 We liquidated 
many thousands at under $19. 

• 12-speed, V* b,p. drill presses- Regular 
value over $500. Weliquidated more than 
8000 at $198, 

That gi ves you Home idea of the big bar- 
gains we offer customers. But if you're 
still not convinced, here arc some moie 
examples of products we liquidated at 
Moil dealer eost: 

AMF Snowmobiles 
Tappan Microwave Ovens 
Panasonic Microwave Ovens 
Shakespeare Fish/ Depth lenders 
C r.K, Ki tchen Appliances 
Quanta? Video Tape Recorders 
Fairchild Video Games Systems 
Pftueger ftnda and Reds 
Rockwell Power Thole 
Snark Sailboats 
European Mcpeds 
SBE Police Scanners 
Genuine leather Luggage 
Home Computer Systems 
Emergency Home Power Generators 
European-made Shotguns 
Fishing Motors 
Home Pinball Machines 
And more . MUCH, MUCH MORE! 
See anything you like so far? You could 
have saved a bund If of money at our low 
liquidation prices! 

Maybe you've seen our 11 Must Liqui- 
date" adrtin home handyman magazines 
and farm magazines. Grin hunting, fish- 
ing and veterajip magazines. Or in air- 
line, fraternal or gardening magazines. 
In 1980 alone, our big ads appeared in 
more than 150 different publications! 

But here's a surprise for you! 

Most . , yes, AfOSF., . . of our wonderful 
liquidation offer* never, never appear in 
magazines! 

Why not? 

Because a lot of our liquidations are of 
very limited quantities Too limited for 
use in notional magazine ads. And iB . be- 
cause we prefer to SAVE many of our 
liquidations for all our friends around 



the nation who ore on our moiling list. 

Now . . . YOU can be one of the privti 
Leged individuals who receive advance 
news of these aenaa tkm ol t money-sa ving 
offers! Now FfW can receive our exclu- 
sive " SURPl US CONFIDENTIAL ” bul- 
letins! 

Each bulletin is like a wonderful sur 
prise package! You never know what ex- 
citing products to expect. But one thing 
sure. The bargains will bo sensational. 

On "big ticker items, you can easily 
save HUNDREDS of dollars. Even on 
low price items you can save up to 509G 
and more! 

There will be products for recreation, 
travel, hunting, fishing. For the kitchen, 
yard, home entertainment. For your car, 
home workshop, office. And MORE! 

Here's all you have to do to get On our 
mailing list for the NEXT SIX ISSUES: 

Just fill in the coupon below and mail it 
with your check or money order for $10. 
Members of Masfereh urge, VISA, Ameri- 
can Express can phone in their orders 
24 hours a day. 7 days n week hy railing 
Toll-Free: 80^22^3606. (In Nebraska, 
800-642^777.) 

Well take core of the rest. Soon you’ll 
he receiving exclusive, confidential re- 
ports about wonderful mail order liquids 
hone you can order from ub at HELOW 
DEALER COST! 

Exciting Liquidation^ keep coming our 
way all the time. Now we can keep them 
coming YOUR way. Every few months 
we'll put together the BEST of our latest 
closeouts . . .with pictures and all details 
- - - and mail them out to you. 

Now, just in case you're still undecided. 
In case you're wondering if this is a good 
deal. Ut u* "sweeten" it for you! 

After wo receive your order, we'll send 
you a certificate worth $10,00 off any pun 
chase of $50 or more. 

Better send your order TQDA Y. Before 
you forget about it Because the NEXT 
bulletiri might have exactly what you're 
looking for. At a HUGE aavings! 



| C.O.M.B, Co. / Authorind LiquUiton 
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AND CHEVY OFFERS MORE 
WAYS TO GO 4-WHEEUIT 
THAN ANYONE 



New Chevy trucks take an 
important step ahead for 'SI. 
With new lean looks. New 
interior comfort , And now for 
the first time ever, a revolu- 
lionary new system on 4- 
wheel-drive Chevy trucks 
lets you shift into 4WD 
without stopping. Simply 
shift from 2WD to 4WD HI 
at speeds under 25 MPH and 
keep right on. moving. And 
you can shift back to 2WD 
without leaving the cab. This 
new system is standard on all 
4WD Blazers, Suburbans, 
and half- and three-duarter- 
ton pickups. It includes new 
automatic locking front hubs 




and a new, lightweight 
transfer case. And remember. 
Chevy offers more kinds of 
rugged 4 -wheel-drive trucks 
than anyone. Including the 
sleek new Chevy LUV with 
independent front suspension 
and manual locking hubs. 
Plus Chevy Chassis-Cabs. 
Crew Cabs and Bonus Cabs 
with conventional 1 wheel 
drive. So make your choice 
and get into freewheelin' 
four-wheel in' today. 




CHEVY TRUCKS 



1 * 



AN IMPORTANT 
STEP AHEAD 





Warning The Surgeon General Has Oeiermirreil 
Tl>ai Cigarette Smoking Is Dangerous SoYour Health. 



